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Symposium: The Nonsurgical Treatment of Strabismus 


THE MANAGEMENT OF SUPPRESSION AMBLYOPIA 


H. Havener, M.D. 
R, Harris, M.D. 


COLUMBUS, OHIO 


Tue panel for this symposium will 
discuss the nonsurgical management 
of strabismus. Although surgery may 
be the dramatic method of treatment 
for strabismus, a muscle operation is 
decided upon only after careful eval- 
uation and preparation of the patient, 
and must frequently be followed by 
orthoptic management. The sensory 
abnormalities associated with strabis- 
mus may be treated effectively only 
by nonsurgical methods. Suppression 
amblyopia is the most serious of these 
sensory abnormalities, and its man- 
agement is the topic of this paper. 


The classic concepts in amblyopia 
attributed the reduction of acuity in 
vision to suppression alone. Eccentric 
fixation was recognized rarely and 
only in cases where the optic axis 
was obviously far from proper align- 
ment during attempted fixation with 
the amblyopic eye alone. We now 
know that nonfoveal monocular fixa- 
tion occurs commonly and is of great 
significance in determining the type 
of treatment and the prognosis. 


Fixation behavior of the eye dur- 
ing monocular use may be classified 
1s central or eccentric. Central fixa- 
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Technicians, Oct. 9, 1960, Chicago. 


tion refers to true foveal fixation. 
Eccentric, or nonfoveal, fixation may 
be further subdivided into parafoveal, 
paramacular, peripheral, and erratic 
fixation (fig. 1). Parafoveal fixation 
refers to fixation with a portion of 
the retina within two degrees of the 


PAP AFOVEAL < 2° 
PARAMACULAR 2°-4° 


PERIPHERAL > 4° 


FIG. 1—Illustration of fixation nomenclature. 


fovea, but not with the fovea itself. 
Use of a fixation point situated be- 
tween two to four degrees from the 
fovea is termed paramacular. Peri- 
pheral fixation refers to use of some 
portion of the retina more than four 
degrees from the fovea. The patient 
whose eye wanders constantly, with 
no definite area of preference, is said 
to have erratic fixation. These fixation 
habits may be either steady or un- 
steady. Steady fixation is the constant 
and unwavering use of the preferred 
retinal area. Unsteady fixation is vari- 
able and uncertain, although a given 
area may repeatedly oscillate into the 
fixing position.® 


K 
= 
5 


6 WILLIAM H. HAVENER AND WILLIAM R. HARRIS 


Recognition of the smaller amounts 
of eccentric fixation requires ophthal- 
moscopic observation of the retina 
during fixation. This is done by pro- 
jecting a fixation pattern upon the 
retina simultaneously with observa- 
tion of the fundus. The Visuscope is 
an ophthalmoscope specially designed 
for simultaneous observation of the 
retina and projection of the fixation 
pattern. In the ordinary ophthalmo- 
scope, the rotating disc of lenses does 
not alter the emerging light, but fo- 
cuses the returning light from the 
patient’s eye to form a clear image 
upon the observer’s retina. In the 
Visuscope, the rotating lenses are in 


FIG. 2—Visuscope pattern in central fixation. 


front of the light beam emerging from 
the instrument and therefore modify 
the focus of light upon the patient’s 
retina. In addition, a number of test 
patterns and filters may be rotated 
into the optical system. To determine 
fixation, a bull’s-eye target pattern 
with a central fixation star is placed 
in the system and focused sharply 
upon the patient’s retina with use of 
the rotating lenses. The patient is 


instructed to look at the star. Since 
the bull’s-eye and central star pat- 
terns are easily seen as they are being 
projected upon the retina, their re- 
lationship to the foveal light reflex 
is readily observed (figs. 2 and 3). 


FIG. 3—Visuscope pattern in paramacular eccentric fixa- 
tion 3 degrees nasal to fovea. 


Each concentric ring in the bull’s-eye 
target represents a half degree of 
angular displacement. The pupil must 
be reasonably large for accurate view- 
ing of the macular area. 


The uninstructed child has a re- 
markable tendency to fixate the cen- 
ter of this bull’s-eye target, thereby 
permitting study of fixation habits 
even in a 2-year-old child. Examina- 
tion of the good eye will indicate 
whether the patient is trying to fix 
centrally. Comparison is made of the 
fixation with the good and with the 
bad eye. Consistent use of the foveal 
area of the good eye and the non- 
foveal area of the bad eye establishes 
the diagnosis of eccentric fixation. 
Obviously, this determination cannot 
be made in the uncooperative child 
who avoids the light. 
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Determination of fixation with the 
Visuscope is a simple procedure with 
few possibilities of error. Among these 
possibilities are: 


1. Hysterical amblyopia. We have 
observed hysterical patients whose 
fixation is wavering and closely re- 
sembles the unsteady fixation of some 
amblyopes. This condition is usually 
bilateral in children. 


2. Inattention. Grossly variable, 
wandering movements are readily 
differentiated from the fine oscilla- 
tion of amblyopic unsteady fixation, 
and will be bilateral. 


3. Variable foveal reflex. Infre- 
quently, lateral displacement of the 
ophthalmoscope will cause a consid- 
erable shift of the foveal light reflex 
upon the retina. Presumably this is 
due to physiologic variation in the 
depth of the foveal depression. Such a 
patient may be fixing centrally des- 
pite an eccentric position of the foveal 
reflex. This condition is bilateral and 
may be recognized by shifting the 
position of the ophthalmoscope side- 
ways. 


4. Presence of a dense central sco- 
toma. The patient with a central sco- 
toma (e.g., retrobulbar neuritis) will 
not see the star unless he fixes eccen- 
trically. Obviously, therefore, eccen- 
tric fixation may be caused by retinal 
or nerve disease, as well as by sup- 
pression amblyopia.’ 


The fixation characteristics of an 
eye with steady eccentric fixation can- 
not be altered simply by occluding 
the good eye. Such occlusion will 
imply reinforce the habitual use of 
the eccentric fixating area. Since 
ccentric fixation and _ suppression 
‘mblyopia may coexist, occlusion of 
ie good eye may improve vision of 
le eccentric and suppressed eye— 


but this improvement in acuity will 
be limited to the anticipated normal 
acuity for this eccentric area. As is 
well known, precipitous decrease in 
acuity normally occurs when fixation 
is shifted from the foveal to more 
peripheral regions of the retina.1 We 
have plotted the visual acuity of am- 
blyopic patients against the degree 
of eccentricity as determined by the 
Visuscope (fig. 4). In no instance 
was acuity better than normally an- 


FOVEA 10° 
FIG. 4—The line represents normal visual acuity, with 
its foveal peak. Each dot represents the visual acuity of 


an amblyopic patient, charted against the eccentricity of 
his fixation. 


ticipated for the given eccentric posi- 
tion. Frequently acuity was less than 
anticipated, indicating suppression of 
the eccentric area. 


Knowledge of these facts and use 
of the Visuscope will permit the oph- 
thalmologist to predict with reason- 
able certainty the response of a given 
child to occlusion therapy. The child 
with foveal fixation may attain nor- 
mal vision; he, therefore, deserves 
vigorous occlusion therapy until this 
goal is reached. The child with ec- 
centric fixation may please and en- 
courage the parents and physician by 
initial visual improvement, but even 
the most prolonged occlusion will not 
further improve acuity. The old 
maxim, occlude until six weeks after 
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the last demonstrable improvement, is 
still a safe guide in these cases of 
eccentric fixation. No further im- 
provement in vision can be attained 
by occlusion if the residual defect is 
due to eccentricity, not suppression. 


Because simple occlusion of the 
good eye is the only available treat- 
ment in most areas, such occlusion 


should usually be recommended for 


fixing eye should be occluded (not the 
good eye). Such complete occlusion 
is continued for at least several weeks 
before beginning treatment. Follow- 
ing this, it may be possible to convert 
the eccentric fixation to foveal fixa- 
tion by means of daily applications 
of dazzling bright light to the ec- 
centric areas and subsequent stimu- 
lation of the undazzled fovea (fig. 
5). This requires a great deal of 


FIG. 5—The Pleoptophor in use. 


amblyopic children under the age of 
6 years, just as in the past. A very 
practical point should be emphasized. 
If vision is partially restored to an 
eccentrically fixing eye, partial oc- 
clusion must be continued until the 
child is 7 or 8 years of age at least. 
Failure to continue partial occlusion 
may result in a return of the sup- 
pression portion of the amblyopia— 
an unfortunate occurrence. 

If special facilities are available for 
pleoptic treatment, the eccentrically 


effort and time. Detailed discussion 
of technique is not appropriate. In 
general, the dazzling light should in- 
clude the area of eccentric fixation 
and must spare the fovea. The re- 
sulting scotoma will last ten to fifteen 
minutes, blocking use of the eccentric 
area during this time. While the 
dazzle-scotoma persists, the fovea is 
stimulated with rapid flashes of light 
(of nondazzling intensity) directed 
exactly centrally with telescopic ob- 
servation by the orthoptist. 
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If treatment is sufficiently frequent 
and prolonged in the majority of pa- 
tients central fixation can be re- 
stored. Instruments employing the 
Haidinger brush phenomenon, which 
is seen only with the central portion 
of the retina, are also used to effect 
the transition to central fixation. 
Once central fixation has been se- 
curely established, further visual im- 
provement is attained by standard oc- 
clusion and training methods. Pa- 
tients treated in this manner may 
attain improvement in acuity impos- 
sible by ordinary methods. Usually, 
however, true binocular vision is not 
achieved. 


The time-honored technique of pro- 
longed total occlusion of the dominant 
eye is still the method of choice for 
treatment of young patients with 
foveal fixation in the amblyopic eye. 
The following comments on standard 
occlusion therapy deserve mention in 
a symposium such as this: 


A. The fixation behavior of the 
eyes is a more accurate guide to oc- 
clusion than is measurement of visual 
acuity. Fortunately, the ability to 
fixate can be observed accurately in 
very young children and serves as 
our guide to the effectiveness of occlu- 
sion. The ideal end result of occlusion 
therapy is freely alternating fixation. 
Unless a child’s two eyes are used 
equally, or are straight, the deviating 
eye will again relapse into amblyopia. 
Attamment of 20/20 vision in the 
amblyopic eye, although nice to dem- 
onstrate to the parents, is not synony- 
mous with equal usage of the two 
eyes. Rough estimates as to visual 
acuity may be made on the basis of 
‘.xation behavior. Eyes which alter- 

ite freely usually have equal vision. 

the deviating eye fixes and holds 
ell even when the good eye is un- 
ivered, its vision is estimated to 


be somewhere between 20/30 and 
20/100. The eye which fixes, but will 
not hold, probably is capable of vision 
between 20/50 and 20/200. Of course, 
it is well known that the eye with 
grossly detectable eccentric fixation 
will see no better than 20/200. 


B. Occlusion therapy is a nuisance 
and will not be carried out unless the 
parents are convinced of its necessity. 
I accomplish this by giving them a 
short article entitled “Is Your Child 
Blind in One Eye?” and by pointing 
out that the child’s efforts to remove 
the bandage are his only way of in- 
dicating that he sees so poorly with 
the other eye that it requires treat- 
ment. The mother who realizes this 
will view attempts at bandage re- 
moval with much less tolerance than 
the mother who sympathizes with 
the child’s inconvenience or distress. 


C. The initial occlusion period 
should not be prolonged for more 
than a week in a very young child. 
Transfer of amblyopia to the previ- 
ously dominant eye may occur within 
a week in an infant. Such transfer is 
encouraging, since it invariably indi- 
cates that proper care will ensure 
equal acuity in both eyes. An initial 
occlusion period of a month, in such 
a case, will result in severe amblyopia 
of the previously fixing eye. This is 
distressing to the parents and to you 
as it requires considerable occlusion 
of the newly-dominant eye to restore 
equal fixation. 


D. Recurrent amblyopia may occur 
until the child is 8 years of age. For 
this reason, strabismus patients should 
be checked at least every four months 
until they are eight years old. Such 
routine checking is particularly im- 
portant if the eyes are not perfectly 
straight and fixation does not alter- 
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nate freely. Less attention is required 
by the child who has attained per- 
fectly straight eyes with equal acuity 
and good binocular vision. 


E. Partial occlusion is effective 
when the method used causes the pa- 
tient to fix with the amblyopic eye. 
These methods include atropinization 
of the good eye, blocking the spectacle 
lens in front of the good eye either 
partially or completely with opaque 
tape, or blurring the lens with finger- 
nail polish or translucent tape. Partial 
occlusion will maintain vision in an 
eye which had regained acuity by 
total occlusion, but which cannot be 
made perfectly straight and does not 
alternate freely. Methods of partial 
occlusion which maintain peripheral 
fusion can be used to treat amblyopia 
in the presence of a high phoria. Use 
of total occlusion in the presence of a 
high phoria involves the risk of pre- 
cipitating a tropia which may require 
surgical correction. 


F. Astigmatic or anisometropic er- 
rors should be fully corrected. The 
common practice of giving the spheri- 
cal equivalent instead of a cylinder is 
mentioned only to be condemned. A 
greater optical defect is ordinarily 
found in the amblyopic eye and is 
probably the main reason for devia- 
tion of this eye and subsequent sup- 
pression amblyopia. Although many 
ophthalmologists believe that at least 
2 diopters of anisometropia are neces- 
sary to produce amblyopia, this is 
perhaps not always true. Amblyopic 
eyes are encountered which are both 
straight and isometropic. Possibly 
strabismus or anisometropia existed 
earlier and has disappeared, or per- 
haps another unrecognized cause 
exists.” 


G. Recognition of an isolated sym- 
bol, such as an E block, is not by itself 


an adequate test of amblyopic vision. 
The amblyopic eye cannot interpret 
groups of symbols and the use of a 
line of print is a much more reliable 
test. The attainment of 20/20 E block 
vision may not be a criterion for 
maximum restoration of vision; alter- 
nate fixation is a preferable goal, and 
should be achieved before surgical 
correction. 


H. Occlusion of the good eye for 
reasonable periods of time is less likely 
to restore vision in children over the 
age of 7 years. A few physicians, 
hearing rumors of the possibility of 
improving amblyopic vision, have er- 
roneously concluded that standard 
methods of occlusion may be used 
successfully at any age. 


DIFFERENTIAL DIAGNOSIS 


Since the advent of pleoptic treat- 
ment, accuracy in the diagnosis of 
suppression amblyopia has become in- 
creasingly important. Pleoptic treat- 
ment is difficult and time consuming, 
and should not be undertaken in cases 
of organic visual loss, which cannot 
be benefitted. 


The diagnosis of suppression am- 
blyopia is suspected in cases of mon- 
ocular loss of vision present from 
early childhood, uncorrectable optical- 
ly, occurring in ophthalmoscopically 
normal eyes which have deviated dur- 
ing childhood or which are anisome- 
tropic. A diagnosis made upon the 
basis of these characteristics may be 
confirmed by perimetry, by the filter 
test, or by a trial of occlusion if the 
patient is under 6 years of age. 


Testing the central field under both 
monocular and binocular conditions 
may be diagnostically helpful in co- 
operative older patients. This is done 
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FIG. 6—The position of the fixation mirror before the 
good eye during binocular plotting of amblyopic fields. 


BINOCULAR FIELD 
25 T 


FIG. 7—Typical relative central scotoma of amblyopic 
ye, measured under binocular conditions. 


by placing a mirror in front of the 
good eye in such a manner that the 
eye fixes upon a light to the side of 
the mirror, but is blocked from seeing 
ihe tangent screen (fig. 6). The field 
' the amblyopic eye is then charted 
s usual, but with both eyes open. 
fany amblyopic eyes will have a 


definite central scotoma with binocu- 
lar testing (fig. 7) but not with 
monocular testing. A scotoma due to 
organic disease is the same whether 
tested monocularly or binocularly. 


BINOCULAR FIELD 
25 
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FIG. 8—Typical hemiretinal scotoma of amblyopic eye. 
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FIG. 9—Relative hemiretinal suppression scotoma dem- 
onstrable only by technique of simultaneous stimulation. 
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The amblyopic scotoma is char- 
acteristically hemiretinal (fig. 8) ex- 
tending from the fovea to the portion 
of retina directed straight ahead in 
the deviating eye (fig. 9). The extent 
of this scotoma (fig. 10) may be 
measured by a perimetric test object, 
or by using a rotary prism to displace 
the image of the fixation point until 
it escapes the suppressed region (fig. 


FIG. 10—The extent of a hemiretinal suppression sco- 
toma as projected into space. 


FIG. 11—Use of a prism to displace the fixation point 
outside the scotoma. When the prism overcorrects the 
deviation, diplopia will be appreciated. 


D 


Another useful diagnostic test is 
measurement of visual acuity through 
a filter sufficiently dense to reduce the 


vision of a normal eye to 20/30. Such 
a filter may readily be obtained by 
combining the red and green glasses 
which are standard equipment in most 
trial sets. Through such a filter, a 
normal eye will see 20/30, an am- 
blyopic eye will see exactly the same 
as without the filter, and a diseased 
eye will see a great deal less than 
without the filter.° The explanation 
of this behavior is best understood by 
examining a graph in which visual 
acuity is plotted against illumination 
(fig. 12). On this graph, the acuity 
of both the normal and of the diseased 


: NORMAL 
/ 
AMBLYOPIA 
DISEASE 


+2 +3 


-2 
LOG ILLUMINATION 


FIG. 12—Plot of visual acuity against illumination, for 
normal, amblyopic, and disea eyes. The right verti- 
cal line indicates the levels of acuity under normal 
illumination. The left vertical line indicates acuity 


through the dense filter. 


eye are reduced by decreasing illumi- 
nation. The visual acuity of the 
amblyopic eye, however, remains un- 
changed until illumination drops to a 
level at which the acuity of the nor- 
mal eye has fallen to the amblyopic 
acuity..° We have found this filter 
test to be a reliable method of dif- 
ferentiating amblyopic and organic 
visual loss. Obviously, it requires a 
patient old enough to report visual 
acuity reliably. 


Perhaps the most convincing diag- 
nostic test for suppression amblyopia 
is a trial of occlusion therapy—pro- 
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viding the child is under 6 years of 
age. Improvement of vision is inter- 
preted to confirm the diagnosis of 
amblyopia (although subsiding dis- 
ease or hysteria would give a similar 
result). Failure to better vision does 
not exclude amblyopia, since unfaith- 
fulness of occlusion, the duration of 
amblyopia, or the use of an eccentric 
retinal area for fixation may prevent 
improvement. 


RECOMMENDATIONS 


The new pleoptic techniques have 
specific indications in the treatment 
of amblyopia with eccentric fixation. 
The incidence of amblyopia in gen- 
eral, however, would be made less, 
if every child with strabismus were 
cared for by a competent ophthal- 
mologist within a month of onset of 
the deviation. This early care will 
not be achieved until all physicians 
are aware of the need for prompt 
referral of strabismus. Many doc- 
tors apparently do not know that a 
squinting child should be referred to 
the ophthalmologist as soon as the 
strabismus is recognized. Education 
of the public should also be en- 
couraged. In this respect preschool 
vision screening programs are doubly 
effective; they spread information as 
well as detect eye disorders. 


All parents who consult us about 
strabismus or amblyopia should be 
told that future squinters are likely 
to occur in these family groups, so 
that when they appear, the need for 
returning to the ophthalmologist for 
idvice and therapy will have been 
inticipated by the parents. 


Finally, recruitment of new orthop- 
ists must be more vigorous than in 
ne past. Training opportunities out- 
umber trainees. Our ideal of com- 


prehensive medical eye care for all 
patients will be achieved only when 
we have the help of adequate num- 
bers of trained aides such as orthop- 
tists. 


SUMMARY 


Either suppression amblyopia or 
eccentric fixation or both may be re- 
sponsible for decreased vision in a 
deviating eye. Determination of fixa- 
tion behavior with the Visuscope is 
clinically useful because it permits 
more accurate prediction of the degree 
of improvement which can be at- 
tained by occlusion of the good eye. 
Such occlusion may be an effective 
remedy for amblyopia, but it does not 
alter eccentric fixation. 


Pleoptic techniques are often effec- 
tive in restoring central fixation, but 
they are time consuming and require 
special equipment. For practical pur- 
poses, the ophthalmologist who wishes 
to do pleoptic training needs an or- 
thoptist with this special training. 


The most effective approach to the 
problem of amblyopia is education of 
the general medical profession and 
the public in the importance of early 
ophthalmologic care in the manage- 
ment of strabismus. 
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Symposium: The Nonsurgical Treatment of Strabismus 


THE MANAGEMENT OF THE SENSORY ANOMALIES 


BarBarRA M. Simmons 
ATLANTA, GEORGIA 


Ir is the purpose of this paper to 
present the orthoptic management of 
the sensory anomalies. Immediately 
following the onset of acquired het- 
erotropia there is a breakdown of 
binocular single vision. In congenital 
heterotropia, normal binocular vision 
cannot develop, and the binocular re- 
flexes are adapted to an anomalous 
way of seeing. A satisfactory correc- 
tion of heterotropia implies not mere- 
ly alignment of the visual axes, but 
also the awakening, or re-education, 
of normal binocular responses. 

The sensorial adaptations to het- 
erotropia, excluding amblyopia will 
be considered under the following 
headings: 


2. 


Normal sensory findings 


Sensory adaptations to hetero- 
tropia 


3. Routine clinical tests 
Methods of treatment 


5. Treatment in relation to specific 
diagnoses 


NORMAL SENSORY FINDINGS 


The normal sensory findings are 
diplopia with correct localization of 
the images, and confusion. These 
nust be recognized in order to under- 


resented at the Special Program of the American Or- 
optic Council and the American Association of Orthop- 
Technicians, Oct. 9, 1960, Chicago. 
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stand the resulting adaptations. A 
psychologically accepted diplopia is 
sometimes found in cases of hetero- 
tropia of early onset. This finding is 
rare, but it indicates that no adapta- 
tion has been made. However, a 
diplopia which is not acceptable but 
is of great annoyance is often seen in 
heterotropia acquired by children 
older than five years of age. 


On the other hand, confusion is 
sometimes reported, and is described 
as two different images localized in 
the same place due to normal func- 
tioning of both maculas. It is occa- 
sionally reported in cases of inter- 
mittent exotropias, and in adults who 
are apparently unable to suppress. 
To these individuals, the confusion of 
images is apparently more disturbing 
than the diplopia. 


SENSORY ADAPTATIONS TO 
HETEROTROPIA 


The onset of heterotropia most often 
occurs in early childhood, at a time 
when the binocular mechanism is un- 
dergoing development, and is there- 
fore unstable and plastic. By the same 
token, it is amenable to adaptation, 
which is acquired to exclude diplopia 
and confusion. These adaptations are 
effected by (1) pathological suppres- 
sion; (2) anomalous retinal ‘corre- 
spondence or (3) the blindspot adap- 
tation of Swan. 
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Pathological Suppression 


In this adaptation, the visual images 
received on the noncorresponding reti- 
nal areas of the deviated eye are in- 
hibited. The suppression may be (a) 
uniocular as found in constant uni- 
lateral deviations; (b) alternating, as 
occurring in either eye, depending on 
which is the fixating eye at the time 
of testing; (c) conditional or faculta- 
tive, when it occurs under certain con- 
ditions, for example, in the exotropic 
phase of intermittent exotropia; or 
(d) unconditional or obligatory sup- 
pression, as seen in long-standing 
deviations, usually of the uniocular 
type, and also in some cases of alter- 
nating heterotropia. 


Anomalous Retinal Correspondence 


This is an alternative method of 
adaptation in which suppression in- 
hibits normal retinal correspondence 
and is supplemented by a mental re- 
orientation of the images received on 
noncorresponding retinal areas. These 
images are then localized in subjective 
space, correctly relative to the mis- 
alignment of the visual axes, and in- 
correctly relative to normal subjective 
localization. In suppression alone, 
there is a negation of any binocular 
visual response, whereas in anomalous 
correspondence, the noncorresponding 
areas of the retinas acquire a common 
visual direction.‘ Anomalous retinal 
correspondence is therefore a binocu- 
lar sensorial adaptation to the hetero- 
tropia whereby the subjective localiza- 
tion of objects in space is made as if 
the eyes were straight. It may be 
diagnosed in small or large degrees 
of esotropia or exotropia, as also in 
the exotropic phase of intermittent 
exotropia. It may also be found in 
varying stages of development or 
fixity. There are two classifications 
of anomalous retinal correspondence, 
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which could possibly be two stages 
in development. The first is har- 
monious, signifying that the adapta- 
tion, or angle of anomaly, is equal to 
the degree of the deviation; the second 
is unharmonious, in which the adapta- 
tion is less than the angle of deviation. 
The usefulness of the latter as a 
form of binocular cooperation is ques- 
tionable. It has been suggested that 
it is merely a stage in development 
toward the acquisition of a harmoni- 
ous abnormal retinal correspondence, 
or that it is the result of a change in 
the degree of the motor deviation 
after it had been acquired.* 


The Blindspot Adaptation of Swan 


Swan, in 1954 described use of the 
physiological blindspot to avoid diplo- 
pia.* As such it is classified as a sen- 
sorial adaptation. Suppression of vary- 
ing degree must accompany this meth- 
od of adaptation if all symptoms of 
diplopia and confusion are to be 
avoided. The object of attention im- 
aged on the macula of the straight eye 
is projected on the optic nerve of the 
esotropic eye, in deviations for twenty- 
five to thirty diopters. Since there are 
no retinal receptors at the optic nerve 
head, there is no visual image, and 
suppression is not necessary. How- 
ever, suppression is necessary to in- 
hibit the visual reception of the 
images falling on the noncorrespond- 
ing areas of the retina not covered by 
the blindspot. The area of subjective 
space covered by the blindspot varies 
directly with the distance of fixation, 
increasing in size with distance. 


The sensorial adaptations to hetero- 
tropia have been stated; their degree 
of stability or fixity will depend on 
time, usage, and the adaptability of 
the individual. The earlier the onset 
of the deviation, and the longer its 
duration, the more fixed the sensory 
anomalies become. Since the aim of 
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orthoptic treatment is to correct the 
adaptations and to stimulate the nor- 
mal, some estimation of the degree 
of fixity of the acquired seeing habits 
should be made. It should be under- 
stood that orthoptics cannot correct 
all cases of abnormal sensorial pat- 
terns, nor can the child be trained to 
fuse when there has been no develop- 
ment of fusion prior to his fifth year 
of age. Therefore, orthoptics may be 
a waste of time, uneconomical, and in 
some instances contraindicated. For 
example, orthoptics should not be un- 
dertaken when unmasking of sup- 
pression would produce an annoying 
diplopia without reasonable hope for 
fusion. 


ROUTINE CLINICAL TESTING 


In evaluating the sensory corre- 
spondences, the following tests are 
commonly used: 


Double Image Test 


A single light source is used as a 
fixation target, together with a red 
filter over one eye, or the red and 
green goggles. The responses to this 
test may indicate (1) mild suppres- 
sion, when diplopia is elicited merely 
by use of a colored filter; (2) marked 
suppression, either monocular or al- 
ternating, when diplopia is appreci- 
ated only by the introduction of 
prisms which displace the rays of 
light to fall on nonsuppressing areas; 

3) normal retinal correspondence, 
shown by normal localization of the 
images as the deviation is first under- 
corrected then overcorrected by prisms 
of known strength; (4) abnormal 
retinal correspondence, wherein cor- 

ction of the deviation with prisms 

‘oduces incorrect localization of the 

aages. The approximation of the 

ages in the zero position indicates 


harmonious abnormal retinal corre- 
spondence (ARC) whereas the ap- 
proximation of the images at an angle 
less than the objective angle indicates 
unharmonious abnormal retinal cor- 
respondence. 


Major Amblyoscope 


The subjective responses of the pa- 
tient with use of this instrument en- 
able definition of the areas and the 
type of suppression, and can demon- 
strate the presence of either normal 
or anomalous retinal correspondence. 
The grades of binocular vision may 
be assessed according to the type of 
target used. 


In making a diagnosis of either 
normal or anomalous correspondence 
on the amblyoscope, notation should 
be made of whether there is a definite 
subjective angle (superimposition of 
the images), or whether the images 
are merely seen to cross one another, 
but are never actually superimposed. 
The size of the target used should 
also be recorded. In America, it is 
customary to classify as anomalous 
correspondence not only those cases 
with a definite anomalous subjective 
angle, but also those showing a cross- 
ing ‘false,’ the latter indicating that 
there is no superimposition of the im- 
ages, but that the area over which the 
images are seen to cross does not coin- 
cide with the objective angle of devia- 
tion. However, most English orthop- 
tists classify only those patients with 
a definite anomalous subjective angle 
as having abnormal retinal corre- 
spondence. It is possible that this dif- 
ference in interpretation of findings 
contributes largely to the diversified 
views among orthoptists concerning 
the prognosis in anomalous retinal 
correspondence. Some orthoptists be- 
lieve that every case of anomalous 
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retinal correspondence can be cured, 
while others state none can be cured. 
From my own experience, I believe 
that the presence of a definite anoma- 
lous subjective angle when foveal 
targets are used generally indicates a 
poor prognosis, whereas in the cross- 
ing “false” finding, the anomalous 
correspondence may be more poorly 
defined and therefore more amenable 
to therapy. 


In testing for fusion on the amblyo- 
scope, the phenomenon described as 
horror fusionis should be kept in 
mind. This is seen when the patient, 
in attempting to fuse the images, sees 
them for an instant together but gen- 
erally moving vertically or crossing 
each other horizontally. The absence 
of suppression, together with the ab- 
sence of sensory fusion, excludes hope 
for a functional result. 


The prognosis is poor when the 
fusion targets are superimposed at an 
angle much in excess of the simul- 
taneous perception angle. This indi- 
cates that accommodative convergence 
is being used in an attempt to obtain 
fusion by motor responses alone, in 
the absence of sensory fusion. 


The Afterimage Test 


The afterimage test requires the 
description of positive and negative 
afterimages, demanding perceptive co- 
operation from the patient. After- 
images showing normal subjective 
macular localization, that is, normal 
retinal correspondence, even though 
other tests for retinal correspondence 
show abnormal correspondence, indi- 
cate the anomalous correspondence is 
not deeply rooted. On the other hand, 
abnormal localization of the after- 
images indicates a stabilized abnormal 
retinal correspondence, contraindicat- 
ing orthoptic treatment. 


Double Image Test with 
Lancaster Screen Apparatus 


Wearing the red and green glasses, 
the patient controls either the red or 
the green flashlight while the ex- 
aminer controls the other. The pa- 
tient is asked to superimpose the red 
on the green image. The following 
responses may be obtained: 


1. The patient may be unable to 
observe both lights at the same time 
indicating marked suppression; it may 
be monocular or alternating. 


2. The patient may claim super- 
imposition of the lights showing a 
displacement of images equal in de- 
gree to the angle of deviation, indi- 
cating normal retinal correspondence. 


3. The superimposition of images 
claimed may be observed with a dis- 
placement less than the degree of 
deviation, or in the same place as if 
the goggles were not being worn. 
This indicates, in the first instance, 
unharmonious and, in the second, 
harmonious, anomalous correspond- 
ence. 


4. The patient may superimpose 
his light twelve to eighteen degrees 
away from the examiner’s light. In 
cases of esotropic deviation this would 
be classified as a blindspot adaptation. 


From the findings of these routine 
clinical tests, assessment is made re- 
garding the desirability of orthoptic 
treatment. Test results contraindicat- 
ing orthoptic treatment those 
showing (1) abnormal retinal cor- 
respondence on all tests in addition to 
a history of long standing hetero- 
tropia; (2) absence of potential sen- 
sory fusional ability, especially if it 
is combined with lack of suppression; 
(3) absence of motor fusion (the 
diplopic images are joined only by 
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exact prismatic correction, amplitudes 
of fusion are nil because of the ab- 
sence of vergence responses); (4) al- 
ternating suppression in heterotropia 
of long duration; (5) constant hetero- 
tropia existing throughout childhood, 
with no treatment prior to the fifth 
or sixth year of lie. 


The last of the above points sup- 
ports the findings of Chavasse,? who 
concluded that fusion is developed 
during the first five years of life and 
is dependent on the correct condition- 
ing of the sensory and motor reflexes 
of which binocular single vision is 
comprised. Without some develop- 
ment of binocular vision during the 
first five years, orthoptic treatment is 
useless, since unfortunately orthoptics 
cannot produce fusion when it has 
never existed. However, if there is 
potential fusion, orthoptics can be ex- 
pected to eradicate any abnormal 
adaptation provided it has not become 
unconditional or fixed. 


Having stated the limitation of or- 
thoptics, an outline is presented of the 
therapeutic techniques applicable to 
those cases with a favorable prognosis. 


METHODS OF TREATMENT 


The first aim is to overcome sup- 
pression, thus permitting an active 
normal retinal correspondence. This 
is closely followed by the develop- 
ment of fusional amplitudes. Sup- 
pression may be treated by one or 
more methods, depending on the co- 
operation of the patient. Included 
among these methods are exercises 
using the major amblyoscope. There 

‘e many exercises described in the 
‘\terature, for use on the amblyoscope, 

cluding flashing, bikinetic stimula- 

m and macular massage. The treat- 

ent techniques described by Mayou,* 


Walraven,® and Tibbs,’ utilize foveal 
targets from the outset in preference 
to macular or paramacular sized 
targets. 


Diplopia with correct localization 
of the images is taught by using a 
light as a fixation target, and colored 
filters over the eyes. This technique 
of teaching diplopia has been de- 
scribed often in the literature, and 
recently in detail by Woodward.’° 


Other antisuppression exercises uti- 
lize the cheiroscope, tracing, and fine 
visual tasks with the dominant eye 
occluded. A red filter worn over the 
dominant eye in everyday life may 
be employed to advantage in small 
angle deviations without anomalous, 
correspondence. It should not be used 
unless there is normal retinal cor- 
respondence. The patient is instructed 
to work with colors, such as making 
patterns with colored beads and cray- 
ons. The principle used is that if 
color vision is excluded from the 
dominant eye while form vision is 
retained, the suppressing eye alone is 
able to determine color. This stimu- 
lates a diplopia and, in turn, a fu- 
sional vergence movement to join the 
images. 


Once the patient is able to fuse in 
the primary positions of gaze, physio- 
logical diplopia is taught in order for 
him to appreciate normal binocular 
vision. Physiological diplopia is usu- 
ally suppressed in the everyday use 
of binocular vision by most people. 
Its experience by nonsquinters is not 
necessary for a functional binocular 
vision, but it is of considerable im- 
portance to the individual who has 
had heterotropia. 


Framing is an exercise to be used 
following the awareness of physio- 
logical diplopia. A game is made out 
of trying to “frame” certain specified 
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objects. A pencil is held in front of 
the nose between the eyes and object 
of regard. The diplopic images of the 
pencil seen by the patient represent 
the sides of a picture frame. The 
patient is instructed to frame, first 
large targets and then smaller ones. 
The smaller the target, the greater 
the area over which suppression is 
being eliminated. 


Exercises to Correct Abnormal 
Retinal Correspondence 


Once anomalous correspondence has 
been diagnosed, whether as a rela- 
tively stable condition showing a 
definite subjective angle on the am- 
blyoscope, or as a “crossing” false, the 
patient wears a total occlusion. The 
dominant eye is kept occluded if the 
vision in the deviated eye is sub- 
normal. This is a passive form of 
treatment to prevent any additional 
abnormal binocular cooperation. The 
only time during waking hours that 
the occlusion is removed is while 
binocular stimulation is being em- 
ployed on a haploscopic instrument. 
There are many techniques described 
in the literature, including the “cross- 
ing” technique already mentioned. 
The latter may be used as a home- 
work exercise on the binocular train- 
er... The mother of the child is shown 
where the images must cross on the 
instrument and where superimposi- 
tion should be attempted. She is told 
not to let the child move the target 
over the areas which could be inter- 
preted as “false,” otherwise more 
harm than good will be done. As cor- 
rect retinal correspondence comes into 
play, fusion targets are substituted 
until fusion can be maintained at the 
correct angle. 


At the present time, exercises to 
correct anomalous correspondence are 
limited to the use of haploscopic in- 
struments. 
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Methods of Stimulating Fusion 


In constant heterotropias requiring 
surgical correction, the only method 
for developing fusion amplitudes lies 
in the use of haploscopic instruments. 
At first, peripheral fusion targets are 
used, since they are more easily fused 
than the macular or foveal targets. 
They should be fused at the objective 
angle of deviation, and from this 
point an effort is made to increase the 
divergence and convergence ampli- 
tudes. 


In the case of intermittent eso- 
tropias or exotropias, or any deviation 
amenable to nonsurgical treatment 
alone, other methods of stimulating 
fusion such as the use of diisopropyl 
fluorophosphate (DFP) and red filter 
worn over the dominant eye can be 
used. DFP may be used either in 
esotropias with a small accommoda- 
tive element or in small tonic residual 
esotropic deviations following surgical 
correction. It can also be used in 
variable innervational deviations of 
nonspecific etiology, and in the adap- 
tive type of blindspot syndromes. 
DFP is helpful in most of these cases, 
as it lessens the degree of deviation 
sufficiently to provoke a_ fusional 
movement converting the esotropia to 
an esophoria. The red filter worn 
over the dominant eye (alternating 
deviations excepted) provides a stimu- 
lus to fusion in making suppression 
difficult. Diplopia is more readily ap- 
preciated with two images of different 
colors. The DFP has a two-fold effect. 
Its first effect is through direct activa- 
tion of the peripheral accommodation 
mechanism, thus avoiding any excess 
convergence associated with a central 
accommodation. Secondly, by miosis, 
providing more sharply defined reti- 
nal images within a slightly reduced 
visual field. 


The exercises for physiological di- 
plopia already described as anti-sup- 
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pression exercises, may also be used 
to improve the range of fusion. Phy- 
siological diplopia is taught within the 
patient’s range of binocular vision. 
In looking from a relatively far tar- 
get to a nearer target, the patient 
makes a fusional convergence move- 
ment, and in looking from the near 
target to the farther target, he makes 
a fusional divergence movement. The 
range of this vergence movement 
must include only his area of binocu- 
lar vision. For young children, it is 
possible to use this exercise as a means 
of stimulating the fusional vergence 
reflexes (motor fusion) without the 
subjective appreciation of the physio- 
logically double images. This abstract 
concept is not easily explained to 
small children. The observer giving 
the exercise must then judge from 
the position of the corneal light re- 
flexes whether or not an accurate 
binocular adjustment is being made. 


Prism exercises may be used to in- 
crease absolute convergence and di- 
vergence. Loose prisms or the Berens 
prism bar are used, together with a 
fixation light at the desired working 
distance. The distance of the light is 
determined by the status of the pa- 
tient’s fusional range. Training be- 
gins using the easiest distance of fixa- 
tion, whether it be near or far. To 
increase convergence, base-out prisms 
are used. If it is desired to increase 
convergence for distance fixation, the 
patient starts a few feet from the 
light with a base-out prism held in 
front of his eye, through which he 
maintains fusion on the light. Holding 
a flashlight or pencil in front of his 
nose, so that he is aware of physiologi- 
al diplopia, he walks back from the 
‘ight. He should be aware of doubling 
f the pencil when fixing the light. 
‘Vhen he is able to maintain fusion 
vith this prism at twenty feet, he 
nen tries with a stronger prism. 


Providing his amplitude of conver- 
gence is increasing satisfactorily, he 
may then remain at twenty feet and 
spontaneously try to fuse the prisms 
with which he has already recessed. 
Another helpful way of encouraging 
the convergence through the base-out 
prism at the distance of twenty feet 
is to ask the patient to look first at 
a pencil or target held in front of his 
nose, and then back at the light. 
Absolute divergence is trained in the 
same way, though not to nearly the 
same extent, by using base-in prisms. 


A relative divergence and conver- 
gence exercise, similar to the one just 
mentioned, involves using base-in or 
base-out prisms with a target requir- 
ing accommodation substituting for 
the fixation light. In young children 
small pictures or numbers may be 
used instead of Snellen letters. The 
use of physiological diplopia, and also 
a red filter over one eye, is necessary 
if suppression is suspected. The pa- 
tient may have good absolute fusional 
vergences and appreciate spontaneous 
diplopia of the light when fusion fails, 
yet be unable to find diplopia on an 
accommodative target. To ensure 
against such suppression, it is wise to 
use the red filter over the dominant 
eye and employ red accommodative 
fixation targets. In this way, the pa- 
tient can easily recognize suppres- 
sion in the disappearance of the red 
symbols he is viewing. 


Relative vergences may also be 
trained by bar reading. The exercise 
of bar reading has been in use for 
a long time, and the principle was 
recently incorporated into a_ useful 
homework instrument, the Physiologi- 
cal Diplopia Reader. This instru- 
ment has been designed so that the 
bar can be adjusted from a position of 
wide separation of the physiologic 
diplopic images down to a small and 
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exacting separation, where bifoveal 
fixation must be maintained. It is 
particularly valuable as a homework 
instrument, because the techniques for 
its use can be easily taught to the 
parent. The progress of the child can 
be determined objectively on this in- 
strument, whereas in using the stereo- 
scope one must rely on the subjective 
responses of the patient. 


Dissociation Exercises 


To teach dissociation of accom- 
modation from convergence, the rela- 
tive fusional divergence has to be in- 
creased. This may occur passively 
over a period of time if the degree 
of hyperopia reduces. If there is no 
actual decrease in the hyperopia, then 
control of the deviation to provide 
clear binocular single vision without 
correcting lenses has to be taught. 
The patient is first shown the differ- 
ence between crossed eyes with double 
vision (while accommodating) and 
straight eyes with blurred vision (ac- 
commodation relaxed). Then from 
the vantage point of clear single bin- 
ocular vision with correcting lenses, 
exercises are given to maintain clear 
single vision as the correction is grad- 
ually reduced. The correction is re- 
duced by using fitover lenses starting 
with —0.50 diopter spheres. When 
this first step is accomplished, the 
strength of the fitover lenses is in- 
creased in one half diopter increments 
until the correction is neutralized. In 
order to compensate for the reduction 
in the lenses, the patient has to exert 
positive accommodation and relative 
fusional divergence. His ability to do 
this is judged from his progress on 
such exercises as framing, bar read- 
ing, and in the use of the Physiologi- 
cal Diplopia Reader. With the suic- 
cessful use of these exercises, com- 


plete dissociation may be accom- 
plished. However, if the positive ac- 
commodation is inadequate to the de- 
mand, DFP may be used in conjunc- 
tion with the exercises to stimulate 
accommodation without convergence. 


The success of the orthoptist in us- 
ing these exercises will depend on her 
ability to make the treatment inter- 
esting as well as challenging to the 
patient. A good result cannot be ex- 
pected if the patient is bored. The 
treatment cannot be long and drawn 
out, since the attention span of a child 
is short, and it is with small children 
that the orthoptist is primarily con- 
cerned. To shorten the period of 
treatment, it is necessary to have good 
parental cooperation, which requires 
an explanation of the process of bin- 
ocular vision in terms that can be 
understood by the layman. With the 
cooperation and understanding of the 
parent, much of the treatment can be 
accomplished by the use of home ex- 
ercises which can be evaluated ob- 
jectively. 


The types of therapy outlined are 
now related to specific diagnoses, and 
illustrative case histories are pre- 
sented. 


1. Constant Esotropias and Exotropias 


In general these tropias require 
surgical correction, but wherever in- 
dicated and whenever possible, pre- 
operative orthoptics may be attempted 
to establish normal retinal corre- 
spondence and fusion. This may be 
achieved by training on the amblyo- 
scope, by diplopia exercises, and by 
home exercises on the _ binocular 
trainer. Postoperatively, treatment 
may be continued for the control of 
any small residual deviation. 


SYMPOSIUM: THE NONSURGICAL TREATMENT OF STRABISMUS 23 


2. The Blindspot Syndrome 
Adaptation 


The esotropias falling into this 
classification may or may not require 
surgical correction. Nonsurgical treat- 
ment to correct the deviation should 
be attempted first, except in cases 
of long standing in which the devia- 
tion is apparently mechanical. It has 
been observed that a few of the eso- 
tropias falling into this classification 
can be corrected by nonsurgical 
means. 


The etiology of these cases deserves 
consideration. Chavasse* has stated 
that a sensory anomaly alone may 
cause a heterotropia. The sensory dis- 
sociation of the two eyes may liberate 
a pre-existing heterophoria, resulting 
in a concomitant deyiation, since the 
ocular motor fixation reflexes are in- 
tact. In consequence, the deviation is 
both sensory and motor. The sensory 
obstacle may be a slight one, such as a 
small or moderate amount of hy- 
peropia. If diplopia occurs, a_pur- 
posive deviation might take place to 
alleviate the diplopia. That is, in- 
stead of suppression occurring im- 
mediately, the deviation may in- 
crease. If it increases to twenty-five 
or thirty diopters, the need for sup- 
pression of the diplopic image of 
direct visual attention becomes un- 
necessary, since this now falls within 
the area of the blindspot. 


Some children have more difficulty 


than others in coordinating their 
motor activities. Some children ex- 
hibit difficulty in the progressive co- 
ordination of sensorial developments 
ind motor responses implicit in the 
process of learning. This merely 
erves to emphasize the urgency of 
mmediate and adequate treatment, 
ecause if the deviation is caught in 
he beginning stages it is possible to 
estore binocular vision by nonsurgi- 


cal means; whereas, the longer the 
duration of the deviation, the more 
certain it is that surgical intervention 
will be required to correct the inevit- 
able secondary motor correspondences. 


In the esotropias of twenty-five to 
thirty diopters, the primary obstacle 
may be motor, in which case surgical 
correction is indicated. If the primary 
obstacle is sensory and the duration is 
not so long that the child has acquired 
secondary motor correspondences, 
therapy may well be nonsurgical. 
Alleviation of the sensory obstacle 
should be made, either through cor- 
rection of any refractive error or by 
the use of DFP and the red filter, 
along with antisuppression and fusion 
exercises. If slight amblyopia is pres- 
ent, it is preferable to avoid the use 
of total occlusion, since this merely 
serves to delay the stimulation of any 
binocular response and further aug- 
ments a separatist policy for seeing. 
It has been observed that in the ma- 
jority of cases of recent origin, DFP 
and the red filter cause an alignment 
of the visual axes. As the fusion am- 
plitudes increase with training, the 
DFP is tapered out. But if a large 
esophoria with reversion to an occa- 
sional esotropia persists, then surgical 
intervention may eventually be neces- 
sary for a good result. 


CASE HISTORY—-LYNN 


Age at treatment, 4.5 years. Duration of 
squint, one month 
Cycloplegic refraction: 
+2.50 D. Sph 0.U. 
Manifest Hyperopia: 
+1.50 D. Sph O.U. 
Diagnosis: 
Right esotropia; blindspot degree 
Prism cover test: 
ET 254 
ET’ 20A 
Sensory findings: 
Troposcope: Simultaneous macular percep- 
tion 
Small amplitudes of peripheral fusion, with 
some right suppression 
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Lancaster screen: 

On blindspot 

Treatment: 

DFP and the red filter on the left eye. 
Orthoptics, eight office visits and home 
exercises 

Results nine months following treatment: 

Prism Cover Test: E 16-184 


E’ 16A 
Troposcope: Good amplitudes of macular 
fusion 
Absolute and relative prism vergences nor- 
mal 
Comment: 


DFP has been used occasionally during the 
past nine months. Patient still report- 
ing every three to six months for ob- 
servation, because of the degree of eso- 
phoria 


3. Accommodative Esotropia 


First treatment may be necessary 
to ensure a comfortable range of 
binocular single vision with correct- 
ing lenses. Providing there is stable 
binocular vision with glasses, then 
treatment by dissociation exercises 
may be attempted; but only with due 
consideration of the refractive error, 
and the expected cooperation of the 
patient. It should be evident that in 
cases of high hyperopia, dissociation 
exercises are of limited benefit. The 
binocular visual acuity cannot be de- 
veloped to a level better than that of 
the unaided visual acuity in the most 
ametropic eye. The aim should be 
for comfortable binocular single vi- 
sion with the weakest correction, or 
without glasses wherever possible. 


CASE HiISTORY—-GARY 


Glasses given at age 5 years. Duration of 
esotropia, one month 
Dissociation exercises at age 7 years 
Cycloplegic refraction: 
O.U. +5.50 +0.50 x 95 
Glasses: 
0.U. +4.50 +0.50 x 95 
Diagnosis: 
Fully accommodative right esotropia 
Sensory findings: 
Normal retinal correspondence and fusion 
Gross stereopsis to fly 
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Treatment: 

Dissociation exercises in 10 office visits and 
home exercises 

Result six months after discontinuing use of 
glasses: 

Prism cover test: E 12A on 20/30 

E’ 164A 

Absolute prism convergence at 20’ = 25A 

Absolute prism divergence at 20° = 2A 

Relative prism convergence at 33 cm. = 
20(18) 

Relative prism divergence at 33 cm. = 
16(10) 

Amplitude of relative fusional divergence 
with —2.00 spheres = E’ 25A on 20/30 

Near Wirt stereotest: 50 per cent 


4. Abnormal AC/A Ratio 


Orthoptic treatment is directed to- 
wards controlled accommodation with 
inhibition of any excessive conver- 
gence. DFP or bifocals are used in 
conjunction with orthoptics. The same 
dissociation exercises to increase rela- 
tive fusional divergence are employed 
as in the fully accommodative eso- 
tropia, except that they are applied 
to the reading distance only. As in 
the case of some accommodative eso- 
tropias, it is not always possible to 
correct an abnormal AC/A (accom- 
modative convergence to accommoda- 
tion) ratio, even after a reasonable 
trial of DFP and dissociation exercises 
in order to dispense with bifocals. In 
these cases a near reading add is used 
indefinitely. This happens when 
either the positive relative accommo- 
dation is inadequate due to an ac- 
commodative anomaly, or when the 
relative fusional divergence fails to 
increase. 


CASE HISTORY—DOUGLAS 


Age at treatment, 12 years. Duration of near 
esotropia not known 
Cycloplegic refraction: 
+0.25 D. Sph 0.U. 
Diagnosis: 
Esophoria with abnormal AC/A ratio 
Prism cover test: 
E 5A 
ET’ 144 
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E’ 5A with add +3.00 
Sensory findings: 
Good amplitudes of foveal fusion 
Diplopia at near 
Stereopsis to fly with a +3.00 
Treatment: 
DFP, four office treatments and home ex- 
ercises 


Result: 

Three months after discontinuing DFP and 
orthoptic exercises 

Prism cover test: E 4A 

E’ 8A 

Absolute prism divergence at 20 feet = 4A 

Absolute prism convergence at 20 feet = 
18A 

Relative prism divergence at 33 cm. = 
8A (2) 

Relative prism convergence at 33 cm. = 
20A (16) 

Amplitude of relative fusional divergence: 
with —1.00 D. Sph = E’ 12 on 20/30 


5. Intermittent Exotropias 


Only the intermittent exotropias of 
small divergent degree do not require 
surgical correction. In deviations of 
twenty diopters or more, surgical in- 
tervention is almost always required 
to attain comfortable and consistent 
binocular vision. Yet, in nearly all 
cases of intermittent exotropia, wheth- 
er requiring surgical treatment or 
not, orthoptic treatment has a definite 
place and value. This statement may 
be questioned, in view of those exo- 
deviations which despite a good sur- 
gical correction and adequate orthop- 
tic treatment, continue to manifest an 
occasional exotropia. This is said to 
occur when the patient is daydream- 
ing. Apparently loss of conscious 
visual attention produces an exotropia 
that is not unpleasant to the patient, 
inasmuch as a conscious control has 
already been taught. This phenome- 
non occurs in deviations as small as 
‘ight diopters. The explanation must 
e in the etiology of the condition, 

hich is not as yet fully understood. 
lowever, these cases are in the 
iinority, and the over-all satisfactory 

‘sults justify close attention to the 


improvement of the sensory binocular 
mechanism. 


A conscious control of the deviation 
is taught through recognition of di- 
plopia in the exotropic phase. Anti- 
suppression exercises to elicit correct 
diplopia are used. It is not uncom- 
mon to find anomalous correspond- 
ence or marked alternating inhibition 
in the exotropic phase of the deviation 
in cases of long standing, which makes 
treatment laborious. Quicker results 
are obtained in these cases if surgical 
intervention precedes orthoptic treat- 
ment. The suppression areas then un- 
dergo a change relative to the motor 
alignment of the visual axes. This 
makes it easier to establish a cor- 
rect diplopia. Fusion follows through 
stimulation of convergence, since it 
has been preserved in the exophoric 
phase of the deviation. Also, conver- 
gence is more readily trained than 
divergence, since the amplitude of 


convergence exceeds by far the ampli- 
tude of divergence in the normal 
subject. 


It is, however, not sufficient merely 
to train absolute convergence. This 
error is sometimes made, and the pa- 
tient has a blurred uncomfortable 
binocular vision, due to excessive ac- 
commodative convergence. The em- 
phasis should rather be placed on the 
relative convergence, and a controlled 
relative divergence. Finally, in order 
to boost the reflex convergence, vol- 
untary convergence is taught by the 
use of stereograms. These stereograms 
require controlled voluntary conver- 
gence and a fixed degree of accom- 
modation. 


CASE HISTORY—JEAN 


Age at treatment, 8 years. Duration of squint 
said to be four years 

Cycloplegic refraction: 
0.D. —0.75 
0.S. —0.62 —0.25 x 180 
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Diagnosis: 

Right exotropia with small V syndrome, 

associated with acquired myopia 
Prism cover test without correction: 

XT 30A Lht 5A fixing O.D. 

XT 25M Rht 5A fixing O.S. 

X(t)’ 25A 

Sensory findings: 

Red/green diplopia test: Marked alternat- 
ing suppression to 254 base in, homony- 
mous diplopia with 304 base in 

Troposcope: 

No subjective angle. 
crossing correctly. 
sion with —3.00 

Vision: 
0.D. 20/50 
O.S. 20/40 without correction 
Treatment: 

Correcting lenses for constant wear. Red 
filter O.S. 11 orthoptic treatments and 
home exercises 

Result one year after discontinuing treat- 
ment: 

Vision: O.D. = 20/20— 
with correction 

Prism cover test: X25A with good binocu- 
lar recovery on 20/30; with correction, 
X’ 184A 

Near point of convergence: 3 cm. 


Images reported as 
Unable to elicit fu- 


O.S. = 20/15— 


Relative prism divergence at 20’ = 16A 
(12) 

Relative prism convergence at 20’ = 144 
(8) 

Relative prism divergence at 33 cm. = 
14A (12) 

Relative prism convergence at 33 cm. = 
28A (24) 


Near Wirt stereotest = 85 per cent 


Comment: Mother of the patient reports an 
excellent control of the deviation. Although 
the exophoria at distance exceeds 20A, the 
ophthalmologist in charge of the case does 
not advise surgery, as the myopia may 
increase. 


6. Small-angle Esotropias with 
Anomalous Correspondence 


In the small-angle esotropias, the 
anomalous correspondence is invari- 
ably harmonious and stable. Often 
peripheral fusion is present, though 
the amplitudes are poor and unstable. 
Cosmetically there is no problem, and 
the patient is usually asymptomatic 
on account of the good sensorial 
adaptation to the deviation. The use 
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of orthoptics to acquire a functional 
result, in my experience, is rarely 
successful. The poor prognosis is due 
to late recognition of the deviation; 
usually because the parents have 
failed to observe anything wrong with 
the child’s eyes, and examination is 
delayed until the condition is detected 
by a routine school examination. The 
stable anomalous correspondence in 
itself would indicate a sensory adapta- 
tion acquired at a plastic and, there- 
fore, early age. 


CASE HISTORY—-MARGARET 


Age at treatment, 5 years. Duration of 
squint said to be 3 years 
Cycloplegic refraction: 
O.D. +0.50 +0.50 x 105 
O.S. +0.25 +1.25 x 75 
Diagnosis: 
Small angle left esotropia with left am- 
blyopia 
Vision O.S. 20/100 
Sensory findings: 
Troposcope: Objective angle +10A 
Attempted a subjective angle but not re- 
liable due to vision at +5A 
Treatment: 
Total occlusion O.D. 
Glasses 
DFP 
Orthoptic treatments and home exercises 


Result: 
Vision O.S. with correction 20/30 
Prism cover test: ET 18 with correction 
ET’ 20 

Troposcope: Objective angle, +18; subjec- 
tive angle, +3 with simultaneous per- 
ception slides 
Small amplitudes of peripheral fusion 

Cosmetic 


7. So-called ‘Fixation Disparities’ or 
Esophorias with Incomplete Recov- 
ery to Bifoveal Fixation 


An incomplete recovery to bifoveal 
fixation, as measured with a prism 
over the eye with the “shift” was 
described in a previous paper.’ A 
slight residual esotropia of one to five 
diopters apparently need not create 
any significant obstacle to binocular 


SYMPOSIUM: THE NONSURGICAL TREATMENT OF STRABISMUS 27 


single vision. With the present meth- 
ods of testing, it is not possible in 
most cases to detect any anomalous 
correspondence. Simultaneous foveal 
perception is the rule, with good 
potential fusion, and stereopsis. The 
reason for the “fixation disparities,” 
so-called for want of a better descrip- 
tion, is difficult to understand, par- 
ticularly when normal vision can be 
recorded in the eye with the shift. 
Inasmuch as stable binocular vision 
can be maintained despite the shift, 
it has been our practice to ignore it, 
and to concentrate on developing good 
fusional reserves. Perhaps when the 
etiology of this condition has been 
discovered or when our methods of 
testing the sensory correspondences 
are further refined, its occurrence 


might be prevented or cured. 


In conclusion, a plea is made for 
the early recognition and treatment 
of the deviation. From a statistical 
analysis reported in a previous paper,° 
which gave the results of 140 cases of 
heterotropia treated before the child 
was four years of age, 69 per cent 
were functional. A significant finding 
not reported at the time was the aver- 
age duration of the deviation. In 
cases in which functional results were 
obtained, the average duration of the 
squint prior to treatment was 12.8 
months; in those with a cosmetic re- 
sult, it was 16.1 months. It would 
seem that despite lack of control 
cases, it is not always good to advise 
the strabismic patient to postpone 
treatment. 


SUMMARY 


The clinical tests and findings in 
‘he diagnosis of the sensory anomalies 
ave been reviewed because of their 
mportance in the selection of cases 
uitable for orthoptic treatment. 


Case histories have been used to 
illustrate the value of proper orthop- 
tic treatment in the management of 
the various sensory anomalies. 


The current methods of orthoptic 
treatment related to suppression, ab- 
normal retinal correspondence, fusion 
amplitudes, and dissociation of ac- 
commodation from convergence have 
been presented. The limitations of 
orthoptics have been mentioned in the 
hope that orthoptics will not be em- 
ployed as a panacea. 
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Symposium: The Nonsurgical Treatment of Strabismus 


THE MANAGEMENT OF THE DEVIATION 


Auton V. Hatium, M.D. 
ATLANTA, GEORGIA 


THE management of defective visu- 
al acuity and the sensory anomalies 
have just been discussed. Still to be 
considered are the anomalies of the 
accommodation-convergence relation- 
ship. Our nonsurgical weapons are 
(1) the proper correction of the re- 
fractive error with glasses and (2) the 
use of miotics. This assumes that the 
deviations are not caused either by 
intraocular abnormalities or by mech- 
anical or innervational factors. The 
ophthalmologist and orthoptist should 
aim for functional improvement in 
the treatment of heterotropia in chil- 
dren. Scobee'* stated that 30 to 40 
per cent of all patients with hetero- 
tropia could be cured by nonsurgical 
measures. A number of articles have 
been written recently concerning this 
general 


REFRACTIVE CORRECTIONS 


The most important factor in de- 
termining the refractive error in chil- 
dren is to obtain complete cycloplegia. 
During the past few years the results 
obtained with cyclogyl and homa- 
tropine convinced us that these drugs 
were adequate cycloplegics when one 
drop of 1 per cent cyclogyl, followed 
by a drop of 5 per cent homatropine 
was used. Retinoscopy was performed 
after thirty to forty-five minutes. 


Emory University School of Medicine, Department of 
Ophthalmology; and the Grady Clay Memorial Eye 
Clinic, Grady Memorial Hospital, Atlanta. 


Presented at the Special Program of the American Or- 
thoptic Council and the American Association of Orthop- 
tic Technicians, Oct. 9, 1960, Chicago. 


Lebensohn”® states that none of the 
newer synthetic drugs approach atro- 
pine in power and duration. Scobee 
Was most emphatic in his statement 
that the only way to obtain adequate 
cycloplegia was with the use of atro- 
pine applied three times a day for 
three days prior to the examination. 
We have found that atropine is the 
drug that will most adequately para- 
lyze the ciliary muscle. Since most 
patients with heterotropia are of pre- 
school age, the ophthalmologist must 
rely entirely on retinoscopy for the 
determination of the refractive error. 
This makes complete cycloplegia of 
paramount importance. 


In an attempt to compare the cyclo- 
plegic effect of cyclogyl-homatropine 
drops with the effect obtained with 
atropine ointment, we did cycloplegic 
retinoscopy on 27 children with het- 
erotropia, ranging in age from 6 
months to 6.5 years. First, 1 per cent 
cyclogyl and then 5 per cent homa- 
tropine drops were instilled in the 
described manner and_ retinoscopy 
was performed. A few days later the 
application of 1 per cent atropine 
ointment was begun. It was applied 
three times a day for three days. 
Retinoscopy was then repeated. The 
retinoscopy after each cycloplegia was 
done by the same ophthalmologist. 
Hyperopia was estimated to be 2.3 
diopters after cyclogyl-homatropine 
drops, and 3.3 diopters after using 
atropine ointment. In other words. 
atropine cycloplegia revealed an aver 
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age of one diopter more of hyperopia 
than was found after cyclogyl-homa- 
tropine refraction. These findings 
show the definite superiority of atro- 
pine. 


We agree with Scobee that oph- 
thalmic atropine ointment is prefer- 
able to the solution. In no instance 
has 1 per cent atropine ointment pro- 
duced a generalized flushing of the 
skin. When used in drop form, how- 
ever, the solution apparently runs 
down the tear duct and is absorbed. 
Generalized flushing of the skin and 
even nausea are not uncommon in 
such instances. This is not surprising 
when we realize that one drop of 1 
per cent atropine solution contains 
1:100 grain of atropine, which is four 
to five times the amount of atropine 
necessary to produce a systemic re- 
action in a child weighing fifty 
pounds. We use 1 per cent atropine 
ointment for all children up to 6 or 7 


years of age who have heterotropia. 


In checking retinoscopy every 
twelve hours on four children who 
had received 1 per cent atropine three 
times daily for three days, Lester" 
found that cycloplegia was almost 
complete after twenty-four hours. Not 
more than one-half diopter additional 
hyperopia was found on the second 
day, and in no instance was additional 
hyperopia uncovered on the third day. 


Any astigmatism should be fully 
corrected by glasses regardless of the 
type of astigmatism or the direction 
of the deviation. 


It is important to measure the angle 
of squint while the patient is under 
cycloplegia. If it is diminished, it is 
»roof that accommodation is an etio- 

gic factor. The degree of eso- 

‘opia corrected by cycloplegia repre- 

nts the accommodative convergence. 
‘ lasses or miotics can be expected to 


relieve only the excessive convergence 
caused by accommodation. Any re- 
sidual convergent deviation is the non- 
accommodative portion and will prob- 
ably require surgical correction. 


Occasionally in esotropia, the devia- 
tion under incomplete cycloplegia is 
found to be greater than before the 
cycloplegic was instilled. In this in- 
stance the patient is presumably try- 
ing to see more clearly and the ex- 
cessive stimulation to accommodate 
leads to excessive convergence. 


Esotropia is the most common type 
of strabismus, and the majority of 
these esotropes have an accommoda- 
tive factor. Scobee stated that at least 
80 per cent of patients with esotropia 
have an accommodative factor, and 
advised full atropine correction, even 
for small amounts of hyperopia. 


Costenbader*® advocates full hyper- 
opic correction in children under the 
age of 6 years, or even overcorrection 
of one-half to 1 diopter in children 
under 4 years of age, because of the 
possible latent hyperopia. He tends 
to agree with Swan that the full la- 
tent hyperopia in patients cannot be 
brought out by the first cycloplegic 
refraction because of the anatomic 
adaptations of the ciliary muscle due 
to the hyperopia. 


Correction of the refractive error 
is considered in relationship to the 
type of deviation present, and the 
child’s age. If the child is able to 
cooperate in the “E” game, the mani- 
fest hyperopia can be recorded. If 
correction of the manifest hyperopia 
alone completely corrects the esotro- 
pia, we do not feel it necessary to 
give the full atropine correction. On 
the other hand, if immaturity of the 
child prevents adequate testing of the 
visual acuity and the estimation of 
the manifest hyperopia is unreliable, 
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then the atropine findings less 0.50 
diopter sphere are routinely pre- 
scribed. Diisopropyl fluorophosphate 
(DFP) can be tried in an attempt to 
correct any residual esotropia. This 
will be described later. 


Occasionally the full correction, 
when first prescribed, blurs the vision 
of the child and he may refuse to 
wear the glasses. In such instances 
the use of atropine ointment at bed- 
time, every two or three nights, may 
make the glasses acceptable. 


Scobee advised that cycloplegic re- 
fraction be repeated every six months 
until the child has reached the age 
of 8 or 9, or oftener if there is an 
increase in the esotropia while he 
still wears the glasses. We agree with 
Alpert that the alert orthoptist can 
often sense a need for recheck, especi- 
ally if there has been a change in 
visual acuity, or if occlusion fails to 
obtain a satisfactory improvement in 
vision.* 


When the hyperopia decreases, the 
glasses produce blurred vision. This 
may result in secondary divergence of 
the visual axes through inhibition of 
accommodation and relaxation of con- 
vergence. When a reduction in the 
strength of his lenses is necessary, a 
minimal correction will indicate the 
amplitudes of positive relative accom- 
modation and relative fusional diver- 
gence. Minus lenses are added one- 
half diopter at a time and the patient’s 
clear single binocular vision is tested 
while he accommodates. 


The minus lens which no longer 
permits clear single vision has re- 
duced the relative divergence outside 


the amplitude of fusion. Sufficient 
plus correction to permit comfortable 
clear binocular vision should be pre- 
scribed. For example, if an esotropia 
with a +4.00 refractive error can 


hold straight while vision remains 
clear with +2.00, then +2.00 should 
be given. 


Hyperopia and esotropia tend to 
occur in families. The following case 
history illustrates the value of doing 
a prophylactic refraction on the 
straight-eyed sibling in such a family. 


Case A: 


J. M., age 3 
History: 
Negative, straight eyes 
Heredity: two sisters with esotropia 
OD, 20/40; NVOD, 20/40 
OS, 20/70; NVOS, 20/50 
Cover test: 
Latent convergence distance and near with 
good binocular recovery 
Prism cover test: 
E= 8 
E’ = 16 
Field measurements: 
Left 
Up 
Right 
Down 
Versions: 
Normal 
Near point of convergence: 
3 cm. 
Absolute prism divergence: 
4 to 6 diopters at 20 feet 
Absolute prism convergence: 
25 diopters at 20 feet 
Relative prism divergence: 
12 to 14 diopters at 33 cm. 
Relative prism convergence: 
28 diopters at 33 cm. 
Major amblyoscope: 
Simultaneous foveal perception at +25 di- 
opters 
Good amplitudes of peripheral fusion 
Atropine refraction: 
OD — +3.75 +1.25 x 15 
OS — +5.25 +1.25 x 105 
Give less +2.50 
After wearing glasses six weeks: 
OD — 20/30 with correction 
OS — 20/30 with correction 
Prism cover test: 
E with correction = 4; E without correc- 
tion = 10 
E’ with correction = 8; E’ without correc- 
tion = 20 
Near point of convergence: 
3 cm. Good fusion amplitudes with prism 
vergences on macular targets on troposcope 
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Unfortunately the old fashioned ad- 
vice of letting the youngster outgrow 
his heterotropia is still occasionally 
given, even by pediatricians. If all 
patients could be seen by the oph- 
thalmologist when the parents first 
notice the occasional deviation, which 
is most apparent when the youngster 
is tired, sleepy or ill, the majority of 
cases could be cured simply by wear- 
ing corrective lenses. The following 
case illustrates the important effect of 
immediate treatment after the onset 
of intermittent esotropia. 


Case B: 
D. L., age 2.5 years 
History: 

Left eye turned in slightly three weeks 
ago. Father noted that child was unable 
to pick up small objects without first 
going to the right or left of an object 

Hereditary factor: Paternal uncle is also 
affected 


Atropine refraction: 
OD = +3.50 +0.50 x 180 
OS.= +5.75 +0.50 x 105 


Cover test: 

Constant left esotropia distance and near 
Prism cover test: 

ET = 30 

ET’ = 40 to 45 
Field measurements: 

Left ET’ 35 (?LHT) 

Up ET’ 35 

Right ET’ 35 

Down ET’ 40 

Versions: 
Appear concomitant 
Near point of convergence: 
Unlimited; left eye overconvergence to nose 
Major amblyoscope: 
Objective angle +40A 
Measured with +2.50 right eye = ET 20A 
+4.00 left eye = ET’ 20A 
Vision tested by throwing dime 15 feet 
OD = Fixation central 
OS = Past points 4 inches to left 
Treatment: 

Constant occlusion right eye for two weeks, 
followed by glasses and red filter on 
right lens 

OD = +3.50 

OS = +5.75 

month later: 
Preschool Allen pictures: OD = 10/40 
OS = 10/40 


Prism cover test: 
E=6 
E’ = 8 
Near point of convergence: 
3 cm. Good vergence reflex 


Early checking of visual acuity by 
the pediatrician is a desirable method 
of discovering and preventing strabis- 
mic amblyopia. This is a proper part 
of every routine physical examination 
of the young child. When a mother 
thinks she has seen an occasional 
deviation, the ophthalmologist should 
give the child a complete examination, 
including atropine cycloplegia. 


The young patient whose esotropia 
is corrected at distance when he wears 
adequate correction, but manifests an 
esotropia at near, should be given a 
bifocal strong enough to eliminate the 
esotropia at near. This may necessi- 
tate using up to a +3.00 add. The 
bifocal should be large as advocated 
by Fonda® and extend up to the lower 
margin of the pupil so that the child 
is forced to use the bifocal for near 
vision. 


As soon as binocular single vision 
is stabilized, the strength of the bi- 
focals may be progressively reduced, 
and clear single binocular vision 
should be present at all times. 
Through dissociation exercises of ac- 
commodation and convergence, the 
patient may learn to hold his eyes 
straight without glasses. 


When hyperopia is associated with 
exotropia, glasses are not indicated 
unless the hyperopia is extremely 
high. Then only the absolute hyper- 
opia is corrected, that is, the part 
which cannot be overcome by accom- 
modation. Such correction will give 
the best visual acuity and still allow 
the maximum accommodation with 
its stimulation to convergence. 


When -myopia is associated with 


exotropia, full myopic correction 
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should be given so that the patient 
must accommodate for near vision. 
This will stimulate convergence and 
tend to reduce the exotropia. 


The use of prisms is usually not 
considered an effective method of cor- 
recting heterotropia. In our practice, 
we use them only in rare instances in 
which the deviation is extremely 
small. We prefer to treat the non- 
accommodative component of the de- 
viation by surgery. 


There are two disadvantages in 
using base-in or base-out prisms for 
correction of exotropic and esotropic 
deviations: (1) they can only be used 
in small deviations, since large prisms 
are unsightly and present problems of 
optical aberrations; (2) “relieving” 
prisms, as they are sometimes de- 
scribed, tend to induce an ‘ncrease i 
the original deviation. 


However, we do find a diagnostic 
use in the temporary wearing of cor- 
rective base-in or base-out prisms. 
They are particularly useful in 
small nonaccommodative deviations in 
which the presence of stable fusion 
is questionable by other methods of 
instrumentation. Only the patients 
who can achieve binocular single 
vision through the use of such prisms 
may then be considered candidates for 
surgery, since alignment of the visual 
axes would indicate functional results. 
Vertical prisms are definitely indi- 
cated in small concomitant vertical 
deviations, if the horizontal alignment 
is good enough to permit fusion. 


MIOTICS 


Abraham' began using miotics in 
1939, and observed that miosis and a 
measurable amount of spasm of ac- 
commodation were produced. He 
found that diisopropyl fluorophos- 


phate (DFP) ) was superior to eserine 
and pilocarpine, since its inhibiting 
action on cholinesterase is irreversible 
and hence more prolonged. He rea- 
soned that the use of miotics stimu- 
lated peripheral accommodation at 
near as well as at distance. Thus, the 
need for central accommodation is re- 
duced, decreasing the stimulus to con- 
vergence. In 1949 he reported 44 
cases of esotropia treated with miotics, 
and in 1952 he reported 88 additional 
cases.» One hundred nine of these 
cases were periodic in type: Of these, 
89 per cent were helped with the use 
of miotics. Of the 23 cases of the con- 
stant tropias, 11 cases, 47.8 per cent, 
were helped by miotics. 


In 1954 Abraham‘ reported another 
series of 66 patients, 42 of whom had 
developed intra-epithelial iris pigment 
cysts at the pupil. In these cases he 
had been using DFP once or twice 
a day and the pupils were kept con- 


stantly miotic. He observed that cysts 
did not develop in active pupils. On 
omitting the miotic, the cysts “shriv- 
eled up like dried prunes” in most 
cases within three to four months. 


Between January 1953, and Sep- 
tember 1955, Knapp and Capobianco® 
used 0.025 per cent DFP ointment on 
277 patients. They observed that 
practically every patient who had 
used DFP at nightly intervals for 
more than two months had developed 
pigment cysts in the pupils. Those 
patients who had used DFP every 
other night, or less frequently, had 
not developed iris cysts. They con- 
firmed Abraham’s observation that 
the cysts shriveled after the miotic 
was stopped. They feel that the chief 
factor in the production of the cysts 
is the fixed pupil, since cysts do not 
develop in active pupils. This indi- 
cates possible disturbance in the me- 
tabolism of the pigment epithelium 
when it is held in a constant position. 
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Whitwell and Preston’ reported the 
use of 1 per cent pilocarpine‘ drops 
instilled three times a day in con- 
vergent strabismus cases that had 
been surgically corrected for distance 
but still had a residual convergence 
for near. This routine was continued 
for four weeks, beginning on the 
second or third day after operation, 
and was combined with orthoptic 
training. They found good binocular 
vision with fusion, and stereopsis was 
necessary for successful results. These 
observations concur in general with 
those by Abraham, who strongly em- 
phasized the necessity of equality in 
vision if one expects the miotic to 
have any effect on the strabismus. 
Knapp and Capobianco conclude that 
DFP is as effective as or better than 
glasses in correcting esotropia ranging 
from +2.00 to +4.50A, unless there 
is astigmatism of +-1.50A or more. 


After using DFP on 2,000 strabis- 
mus patients, during the past five 
years we have made the following 
observations: 


Indications and Uses of DFP 


1. When glasses do not relieve all 
of the esotropia, DFP should be added 
in an attempt to correct the remain- 
ing deviation. 


2. In very young children, DFP 
can be used as a substitute for glasses 
if the deviation is completely cor- 
rected by DFP. This is especially 
irue in cases of esotropia of recent 
nset, when the desire for binocular 
ingle vision is easily stimulated. 


3. For children who are too young 

rr a measurement of the basic mis- 
ignment with glasses, DFP elimi- 
ites the accommodative convergence 
‘ment so that only the nonaccom- 
dative deviation remains. 


4. In most cases DFP changes 
an abnormal accommodation/conver- 
gence ratio to a normal one. In many 
cases this remains normal when DFP 
is discontinued. 


5. When suppression is broken in 
accommodative esotropia associated 
with a moderate refractive error, DFP 
usually assists the patient in obtain- 
ing clear single binocular vision with- 
out glasses. 


6. The near point of accommoda- 
tion is improved with the use of DFP 
when the near point of accommoda- 
tion is remote. The remote near point 
of accommodation is due to hypo- 
activity of the accommodation mech- 
anism and DFP stimulates the periph- 
eral accommodative mechanism. 


7. DFP is effective in cases of blind- 
spot syndrome esotropia of the purely 
adaptive type. The use of DFP often 
reduces the esotropia to a small eso- 
phoria when used in conjunction with 
a red filter worn over the dominant 
eye. 

8. If after orthoptic exercises for 
accommodative esotropia, the ampli- 
tude of relative fusional divergence 
does not increase consistently with 
the amplitude of positive relative ac- 
commodation, DFP frequently per- 
mits a patient to retain clear single 
binocular vision without glasses. 


9. In cases of small residual post- 
operative esotropias with good ver- 
gence reflexes, DFP is thought to be 
instrumental in converting the mani- 
fest deviation to an esophoria. Again, 
the DFP is used in conjunction with 
the red filter worn over the dominant 
eye. 


10. A variable esotropia of unde- 
termined etiology may straighten un- 
der DFP therapy. 
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11. When glasses do not fully cor- 
rect the esotropia and a manifest 
check shows that binocular single 
vision can be achieved with more 
plus, then DFP may be used as an 
adjunct to avoid increasing correction. 


Contraindications for Using DFP 


1. In the case of a residual post- 
operative esotropia of fifteen to twen- 
ty diopters, when the vergence re- 
flexes or the amplitudes of fusion are 
poor, DFP may trigger an exotropia. 


2. Contraindicated as a substitute 
for glasses in high hyperopia. 


3. Rare allergic reactions. 


The Procedure for Using DFP 


DFP 0.025 per cent ointment the 
size of a grain of rice is placed inside 
each lower lid at bedtime for two 
weeks. If there is improvement, this 
regimen should be continued for two 
more weeks; then the dosage should 
be reduced to every other night for 
one month. If the desired improve- 
ment is maintained, the DFP dosage 
is reduced to every third night for 
one month. Thereafter DFP may be 
used occasionally as necessary to 
maintain straight eyes, as during an 
illness, or when the temporary omis- 
sion of glasses is desired. 


The following case illustrates non- 
surgical correction using bifocals, 


DFP, and orthoptics. 


Case C: 
F. J., age 5 years and 8 months 
History: 
Left eye was noted to turn intermittently, 
beginning at age + 
Hereditary factor: Mother's cousin was 
affected with strabismus 
Previous treatment: Glasses and visual 
training by an optometrist 
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Cyclo: 
OD = +2.75; glasses: +2.50 add +3.00 


OS = +42.75 
VOD with correction = 20/30 
VOS with correction = 20/30 
VOD without correction = 20/30 f 
VOS without correction = 20/30 i 
NVOD with correction = 20/20 ; 
NVOS with correction = 20/30 . 
Prism cover test: : 
E with correction = 4 on 20/30 | 
ET’ with correction = 35 on 20/30 : 
ET without correction = 35 | 
ET’ without correction = 45 ; 
With +3.00, E(T)’ = 8 : 
Near point of convergence: i 
4 cm.; left eye overconvergent; diverges at : 
4 cm. 
Near point of accommodation: 
8 cm. right eye : 
12 cm. left eye i 
Field measurements: 
Left ET’ 50+ j 
Up ET’ 50 
Right ET’ 45 
Down ET’ 50 ; 
Major amblyoscope: 
No subjective angle; left suppression on 
fusion targets 
Diagnosis: 
Accommodative left esotropia with ab- i 
normal A/C ratio : 
Treatment: 
DFP and red filter right eye. Glasses were ; 
discontinued after using DFP for two 
months. Orthoptic training was given to 
teach physiological diplopia and _ bar 
reading 
Two years later: DFP has been used on a . 
very few occasions; one or two applica- é 
tions following a cold, or high tempera- 
ture 
Result: 
VOD = 20/20 
VOS = 20/20 
Prism cover test: E = 2 on 20/30 
E’ = 4 on 20/30 


Near point of convergence: 5 cm. 
Absolute prism divergence at distance: 2 
Absolute prism convergence at distance: 18 
Relative prism divergence at near: 16 
Relative prism convergence at near: 24 
Amplitude of relative fusional divergence 
with —3.00 = E’12 on 20/30 ‘i 
Near Wirt stereoscopic vision: 30 per cent : 
Manifest HM: OD = +0.50 ; 
OS = +0.50 
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STATISTICAL STUDY 


Our statistical survey on 981 cases 
of consecutive heterotropias taken 
from the files of our orthoptic service 
showed that 178, or 19.2 per cent, 
were treated by nonsurgical methods 
only. One hundred forty-three of 
these cases had been dismissed from 
orthoptics and the results could be 
classified according to the degree of 
functional results. One hundred twen- 
ty-four of these cases, or 86 per cent, 
were classified as achieving some de- 
gree of functional cure. These 124 
cases were also analyzed according 
to seven different types of diagnosis, 
treatment, and functional status as 
shown in tables I and II; DFP had 
been discontinued at least three 
months in the group showing binocu- 
lar single vision without glasses. The 
best functional results were obtained 
in intermittent exotropia, abnormal 
A/C ratio, and fully accommodative 
esotropia; the poorest results were ob- 
tained in the group classified as ac- 
commodative-nonaccommodative eso- 
tropia. 


Last year Simmons reported before 
the American Association of Orthop- 
tic Technicians the results of surgical 
and nonsurgical treatment of a near 
ideal group of 140 cases. These cases 
were also taken from the files of our 
orthoptic service. In this series of 
cases of heterotropia, the patients re- 
ceived treatment between the ages of 
2.5 and 4 years. In those patients 
who obtained functional results, 43 
per cent received nonsurgical treat- 
ment only. 


SUMMARY 


The nonsurgical methods of dis- 
sociation of accommodation and con- 
vergence in their relationship to the 
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correction of the deviations have been 
discussed. These methods include the 
use of glasses, miotics, and orthop- 
tics. A survey of 981 consecutive 
cases of heterotropia showed that 19.2 
per cent were treated by nonsurgical 
means and of these, 13 per cent 
achieved functional results. 
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MONOFIXATIONAL PHORIA 


M. Parks, M.D. 


Ann T. Eustis, B.A. 
WASHINGTON, D. C. 


MonorixaTIONAL phoria is_ that 
particular type of extraocular muscle 
imbalance in which the deviation is 
made partially latent by peripheral 
fusion but in which a small residual 
deviation of one fovea remains mani- 
fest—the image projected onto the 
deviating macular area being sup- 
pressed. 


During the past decade interest has 
increased in eye deviations of small 
degree. Various subgroups make up 
the loosely defined small angle eso- 
deviations and exodeviations, and 
heretofore have been classified as 
either phorias or tropias. We propose 
that there is a third entity comprising 
the small angle deviations which 
bridges the gap between phoria and 
tropia. We have called this entity 
monofixational phoria. 


Monofixational phoria occurs either 
as a primary or secondary disorder. 
It is secondary if it represents the 
end stage, or type of cure, resulting 
from treatment of strabismus and/or 
anisometropia. It is our impression 
that the patient who had a constant 
strabismus for some time prior to 
adequate straightening by surgical in- 
tervention, glasses or miotics, regard- 
less of whether orthoptics were used, 
is as likely to follow the pattern of 
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American Association of Orthoptic Technicians, October 
10, 1960, Chicago. 
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Eustis is Orthoptist at the Clinic. 
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monofixational phoria as he is to de- 
velop a phoria with bifixational hab- 
its. Anisometropia is an additional 
factor which increases the chance of 
monofixation rather than bifixation. 
In addition to these post-treated stra- 
bismic patients, which comprise the 
bulk of people with this syndrome, a 
few monofixational phoria patients 
have no antecedent history of stra- 
bismus nor significant anisometro- 
pia. We refer to cases of the latter 
type as primary; whereas those result- 
ing from prior treatment for squint 
or anisometropia are the secondary 
monofixational phorias. Those of the 
primary type are rare, or at least 
much less common than those com- 
prising the secondary syndrome. 


For some reason not clear to us, the 
monofixational esophorias are much 
more prevalent than the monofixa- 
tional exophorias. A vertical devia- 
tion amounting to a prism diopter or 
two may be associated with the hori- 
zontal monofixational phoria. In rare 
instances the monofixational habit is 
alternating in type; one fovea is used 
while the other is suppressed; then 
the roles of the foveas are reversed 
the next moment in regard to fixation 
and suppression. However, the ma- 
jority of monofixational phorias do 
not alternate. 


PATHOPHYSIOLOGY 


Bifixation is the intersection of the 
visual axes at the point of regard (fig. 
1). The object of regard must be on 
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Ficure 1. 


the horopter at the intersection of 
the visual axes. In figure 1, the 
boundaries of Panum’s fusional space 
are indicated on either side. Vertical 
and horizontal meridians of the retina 
passing through the fovea are shown, 
with the object of regard imaged on 
the foveas. The lower part of the dia- 
gram depicts the mental impression of 
the spatial localization of the object 
of regard in reference to the midline 
‘or each eye as well as the fused 
mpression. 


However, seldom is there such an 
xact ocular motor apparatus that 
bsolute bifoveal fixation prevails. 


Rather, one eye is almost always 
deviated one way or another by a 
few minutes of arc so the visual axes 
do not exactly intersect the object of 
regard. In figure 2 we see the object 
of regard fixated by the left eye, 
while the ever so slight convergent 
deviation of the right eye causes its 
visual axis to miss the object of regard 
as it passes through Panum’s fusional 
space. It should be noted that the 
object of regard is displaced in space 
beyond the horopter but within Pa- 
num’s fusional space, and its image 
is located just nasally to the fovea of 
the right eye. Although the individual 
mental impressions of spatial localiza- 
tion differ, the composite impression is 


Ficure 2. 


hal MARSHALL M. PARKS AND ANN T. EUSTIS 


the same as if there were bifixation. 
We know from Panum’s fusional 
space studies that the horizontal devia- 
tion can be as large as six to ten 
minutes of arc before inciting diplo- 
pia.’ This latitude of inexact bifoveal 
fixation within the framework of 
foveal fusion is referred to by Ogle® as 
fixation disparity. The terms fusion 
disparity’ and fusional disparity’ also 
have been used. 


Small manifest deviations such as 
the esodeviation in figure 3 initially 
give rise to diplopia because the object 
of regard is beyond the outer limits of 
Panum’s fusional space. In figure 4 a 
small area of suppression is shown in 


Ficure 4. 


the right eye encompassing the image 
of the object of regard and macula. 
This functional scotoma is projected 
into space for the purpose of solving 
diplopia. Figure 5 demonstrates a 
peripheral object within Panum’s fu- 
sional space being fused in spite of a 
small manifest deviation. It should be 
noted that the quantity of image dis- 
parity of the object of regard prevents 
fusion; however, the same quantity of 
disparity of peripheral images allows 
fusion. Hence, there is central sup- 
pression of the deviating eye in the 
presence of single binocular periph- 
eral fusion. 


In many of these cases of smal! 
manifest deviation, suspension of the 
peripheral fusion will evoke a greater 
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latent deviation which is too large to 
permit fusion. Upon removal of the 
obstacle which suspends fusion, there 
is a motor fusional response which 
partially reduces the latent deviation. 
A small manifest deviation persists; 
hence monofixation remains yet pe- 
ripheral fusion is obtained. Had the 
fusional response reduced the latent 
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deviation to zero, a bifixation phoria 
would have prevailed. We cannot ex- 
plain why some patients undergoing 
fusional movement do not apply an 
insignificantly greater effort in order 
to achieve bifixation rather than be 
content with monofixation and the at- 
tendant sensorial adaptations within 
the deviating eye. 
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The quantity of deviation of the 
nonfixing fovea in monofixational 
phoria is much greater than six to 
ten minutes of arc. In fact, it is dem- 
onstrated by the monocular cover test 
to be between two and six prism diop- 
ters, or roughly one to three degrees, 
which is 60 to 180 minutes of arc. 
Therefore, monofixational phoria is 
something separate from fixation dis- 
parity, since a deviation of six to ten 
minutes of arc is impossible to detect 
with the cover test. It seems to us 
that Cashell* and Jampolsky*® have 
described this same syndrome but 
have used the terms fixation disparity 
and convergent fixation disparity. 
Most probably other authors have had 
this same syndrome in mind as they 
described retinal slip,’ cortical slip,’ 
flicker cases,’ esophoria with fixation 
disparity,> and fusional disparity.’ 


Monofixational phoria is easily con- 
fused with small angle tropia.® It is 
distinguished from tropia by the pres- 
ence of peripheral fusion with normal 
retinal correspondence. The periph- 
eral fusion is made possible supposed- 
ly by the capability of the peripheral 
retinas to fuse much greater retinal 
image disparity than the six to ten 
minutes of arc that the foveas can 
overcome. 


We have previously stated that the 
macula of the deviating eye in mono- 
fixational phoria is suppressed during 
binocular viewing. This concept can 
be criticized, since Verhoeff" in 1935 
first doubted the existence of true 
fusion in even orthophoric persons 
and suggested his theory of replace- 
ment in its stead. Adler’ also creates 
some doubt that portions of the retinas 
populated solely by cones (foveas) 
have a fusion sense similar to those 
parts of the retinas which have rods. 
Be that as it may, there is still a wider 
area of suppression than the fovea 
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alone, since the amount of deviation 
in arc degrees is greater than foveal 
size. The suppression extends nasally 
by a small amount from the fovea in 
monofixational esophoria and tem- 
porally in exophoria. The depth of 
the suppression varies, but almost al- 
ways it is more than facultative, since 
there is usually a slight amblyopia 
(obligatory suppression) of the de- 
viating eye. 


These patients have gross stereop- 
sis. Apparently the misalignment of 
the two foveas is not so great as to 
preclude some appreciation of stereop- 
sis although keen stereoscopic acuity 
depends upon bifixation. 


DIAGNOSTIC METHODS 
Visual Acuity 


It is essential to determine the ab- 
solute maximal acuity of each eye, 
since most have acuities that approach 
20/15 or better in the dominant eye 
and some will have close to 20/20 in 
the habitually nonfixing eye. There- 
fore, if the acuity is not checked be- 
yond 20/20 in each eye, the relative 
difference between the two will not 
be apparent. 


Cover Tests 


Cover tests are done in accord with 
well established rules of controlling 
the accommodation, such as (1) de- 
manding the fixation of small targets, 
preferably small Snellen letters or 
illiterate ‘“‘E’s,” (2) the wearing of 
full ametropic correction, including 
bifocals if necessary, and (3) testing 
to be carried out at 6 meters and 33 
centimeters. The cover tests are done 
in three different ways or steps. First, 
the single cover (cover-uncover) per- 
formed separately on each eye de- 


termines the presence or absence of a 
deviation as well as which is the 
habitually fixating eye. Keen observa- 
tion is necessary to detect the small 
shift that occurs in the deviating eye 
as it establishes fixation. 


The second step of cover testing de- 
termines the number of prism diop- 
ters the deviating eye shifts to obtain 
fixation after the dominant eye has 
been covered. To accomplish this, 
when covering the dominant eye a 
prism is simultaneously introduced 
before the deviating eye. The prism 
power which neutralizes the shift is 
termed the prism single cover meas- 
urement. The shift will generally be 
between two and six prism diopters. 
The measurement obtained in this 
manner is actually the amount of 
deviation present in everyday seeing 
while the patient is fusing peripheral- 
ly yet fixating monocularly. 


The prism single cover measure- 
ment is followed by the prism alter- 
nate cover measurement, which de- 
termines the amount of deviation 
present while the patient is deprived 
of the opportunity to fuse. More often 
than not the latter measurement is 
larger than the former. The differ- 
ence between the two is a measure of 
the fusional divergence required to 
reduce the deviation to the point that 
peripheral fusion is obtained while 
still falling short of total eradication 
of the deviation needed for bifixation. 
The prism single cover test should be 
done routinely prior to the prism 
alternate cover test. It is not uncom- 
mon for the inexperienced examiner 
to misdiagnose a monofixational pho- 
ria as a tropia. The error is made 
when the patient is approached first 
with an alternate cover test; the 10 
to 20 prism diopters brought out are 
mistakenly interpreted as indicating 
tropia. We have established the prac- 
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tice of recording the amounts of de- 
viation found both on the prism single 
cover test and on the prism alternate 
cover test in that order. We have also 
found it convenient to designate the 
monofixational phoria by the letter 
M and the succeeding symbol, E or X, 
indicates the direction of the devia- 
tion, 1.e., eso or exo. For example, in 
a case of monofixational esophoria the 
record might read ME 4-10, ME’ 4-14; 
and in monofixational exophoria, MX 
3-9, MX’ 3-9. At a glance we know 
the amount of deviation being kept 
latent by fusional divergence. Some 
patients will show the same measure- 
ments in the prism single cover test 
as in the prism alternate cover test 
so that only one number will follow 
the proper monofixational phoria des- 
ignation, but in such cases the devia- 
tion does not exceed six prism diop- 
ters. 


Worth Lights 


The ability to fuse Worth lights is 
tested at 6 meters and 33 centimeters. 
Normal room illumination is main- 
tained, which enables use of periph- 
eral fusion clues. A darkened room 
eliminates these clues; consequently, 
the deviation may increase and now 
cause the patient who reported fusion 
in a lighted room to report diplopia 
or suppression. Patients having this 
syndrome fuse the Worth lights in 
most instances, since this is a test for 
the presence of peripheral fusion. 


Stereoscopic Acuity 


We have found the Wirt Stereo- 
test,* a test based on the polarized 
light principle, an efficient method of 
grading stereoscopic acuity. A small 
pointer may be given to the child to 
indicate his responses, thus obviating 


“Copyright 1947 by S. Edgar Wirt, Ph.D. 


the problems that may occur as a 
result of his unfamiliarity with num- 
bers. We score the patients according 
to the key provided with the test, 
using the decimal score. Patients with 
the monofixational phoria syndrome 
score poorly, usually ranging from 
0.02 to 0.2. A good score—the aver- 
age is approximately 0.8—is de- 
pendent upon bifixation. 


Major Amblyoscope 


The procedure on the amblyoscope 
is the same as for any other patient 
with normal retinal correspondence. 
There is a tendency with dissimilar 
targets to have more suppression 
within the nondominant eye. Natur- 
ally, the amplitudes of fusion are 
greater with larger fusion targets 
than with small ones. Patients with 
the primary monofixational phoria 
syndrome usually have diplopia at the 
end point of fusional amplitudes be- 
cause no pattern or peripheral sup- 
pression has been established. How- 
ever, those having the secondary syn- 
drome tend to carry over the various 
degrees of suppression that existed 
prior to the eye being straightened 
unless specific antisuppression treat- 
ment has been carried out. 


Binocular Perimetry 


A small absolute scotoma cor- 
responding to the macular area of the 
deviating eye can be plotted by em- 
ploying binocular perimetry. One of 
us (M.M.P.) has found it handy to 
use a modified Strabismometer* de- 
signed to project a one-millimeter 
green target which is visualized by 
the deviating eye behind the green 
lens. In a room that has been dark- 
ened to eliminate peripheral fusion 


*House of Vision, Chicago. 
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clues, the patient attempts to place 
the small green dot inside a slightly 
larger red ring which is visualized 
through a red lens by the fixating 
eye. The green dot invariably disap- 
pears just as the patient having this 
syndrome is about to locate it in what 
he considers to be the center of the 
red ring, whereas patients with bifixa- 
tion visualize the green dot positioned 
within the ring. The disparity on the 
screen noted by the examiner is a 
measure of the phoria present. The 
suppression scotoma usually measures 
about three arc degrees and does not 
exist when monocular _perimetric 
studies are carried out. 


TREATMENT 


Our experience with this syndrome 
leaves us with the impression that 
there is no therapeutic regimen cap- 
able of converting these patients to 
bifixation habits once monofixation 
has been established. Rather, the re- 
sults have provided frustration for the 
ophthalmologist and orthoptist and 
wonder on the part of the parents at 
all the fuss, since the child’s eyes 
appeared straight and he was free of 
symptoms. This is not to say that 
nothing should be done, but certainly 
an honest evaluation should be made 
of what can be done to benefit the 
patient. 


Significant deviations, as deter- 
mined by the alternate cover test, 
should be corrected surgically. Signi- 
ficant ametropia and anisometropia 
are treated with glasses. An abnormal 
accommodative convergence is treated 
with bifocals or anticholinesterase 
drops. Amblyopia is treated by occlu- 
sion. The technique is varied depend- 
ing upon the severity of the amblyo- 
pia, the age of the child, and his school 
situation. In general occlusion is pre- 
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scribed full time for preschoolers and 
part time for those of school age until 
adequate vision is obtained. Suitable 
home exercises may be given. Occlu- 
sion is continued until the acuity of 
the amblyopic eye is equal to that 
of the dominant eye or has reached 
its limit, which often is one to two 
lines below that of the dominant eye. 
At this point, occlusion for any child 
who is not able to maintain the new 
level is placed on a part time basis 
until the child is 8 years old. The 
patients who wear glasses are given a 
second pair in which the corrective 
lens for the dominant eye is replaced 
with an occluder lens.* This second 
pair of glasses is worn after school. 


A larger area of suppression than 
the macular area of the deviating eye 
is often encountered in those children 
whose deviation was a frank tropia 
prior to its conversion to monofixa- 
tional phoria by surgical correction or 
glasses. This is manifested clinically 
by observing how difficult it is for 
some patients to regain a range of two 
to six prism diopters of esodeviation 
after the alternate cover test has dis- 
rupted fusion. There is a delay of 
several seconds, and often a need for 
blinking and rolling of the eyes before 
the ten to twenty prism diopters of 
esotropia induced by the alternate 
cover test is reduced. During this 
period of esotropia, diplopia is not 
appreciated. Fatigue, toxic states, and 
peaks of emotions often convert the 
small deviations of the monofixational 
phoria type to definite tropias, and 
again, during the existence of the 
tropia there is no significant diplopia 
recognition. It is therefore reasoned 
that some degree of peripheral sup- 
pression must facultatively exist along 
with the more dense obligatory sup- 
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pression of the deviating fovea. Treat- 
ment of the peripheral suppression is 
indicated. As the suppression is les- 
sened, an attempt is made to increase 
the fusional amplitudes. Such meth- 
ods as recession with red glass and 
prisms, work on the major amblyo- 
scope, and use of a polaroid television 
trainer* are suggested. 


SUMMARY 


Monofixational phoria is a state of 
ocular imbalance in which single 
binocular vision is maintained by 
peripheral fusion, yet only one fovea 
is fixating while the other is deviated 
and suppressed. The combination of 
Panum’s fusional space plus suppres- 
sion of the macular area of the de- 
viating eye explain how this syn- 
drome is possible. We recognize the 
monofixational phoria to be extensive, 
occurring infrequently as a primary 
problem but developing in large num- 
bers of patients treated for anisome- 
tropia and tropias, particularly the 
esotropias. 


Although it is our desire in the 
treatment of strabismus to achieve 
single binocular vision secured with 
bifoveal fusion, we admit that it is not 
always obtainable. To attain for the 
patient everything except bifixation 
is not a result to be maligned. Such a 
patient enjoys good vision (even 
though the acuity is relatively less 
in the nonfixing eye), peripheral fu- 
sion and gross stereopsis. 
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PRELIMINARY REPORT ON USE OF DIISOPROPYL 


FLUOROPHOSPHATE (DFP) IN ALTERNATING ESOTROPIA 


WiuraM B. SHexter, M.D. 
SAN FRANCISCO, CALIFORNIA 


Miotics have been used for many 
years in the treatment of accommo- 
dative squint. Javal mentioned the 
use of parasympathomimetic drugs, 
specifically pilocarpine, in the treat- 
ment of esotropia as early as 1896. 
The major use of miotics, however, 
has been in the case of accommodative 
esotropia. The purpose of this pre- 
sentation is not to go into the theory 
of the relationship of miotics and 
squint, but to discuss certain other 
aspects of the use of miotics, diiso- 
propyl fluorophosphate (DFP) in 
particular in its clinical application 
to orthoptics. We feel that DFP has 
an important place in treatment of 
accommodative strabismus, especially 
in those youngsters who for one rea- 
son or another are not able to tolerate 
a spectacle correction, or in young- 
sters whose parents are uncooperative 
because of what they feel is the cos- 
metic disability created by glasses, or 
in youngsters who are not expected 
to use their glasses during summer 
vacation and in whom DFP can main- 
tain straight eyes. We also feel 
that DFP has another very important 
use in the treatment of the very 
young patient with nonaccommoda- 
tive esotropia. There is a large group 
of children, mostly between the ages 
of 2.5 and 4 years with esotropia 
that is comitant, and with little or 
no measurable accommodative fac- 
tor, who obviously need treatment. 
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Throughout this discussion the term 
accommodative will be used in a 
strictly limited sense, referable to the 
refractive factor as a cause of strabis- 
mus, although there is little question 
at this point that the term accommo- 
dative in its general sense involves 
much more than purely refractive 
effects. 


These youngsters with nonaccom- 
modative esotropia are usually found 
to be suppressing. They are often 
either very uncooperative or _ too 
young to understand what is desired 
of them in the usual orthoptic tech- 
niques. The usual result is that the 
ophthalmologist or the orthoptist tends 
to temporize and wait until the child 
is a “little older” so that orthoptic 
training can be completed just prior 
to any possible contemplated surgery. 
Of course, by the time the child re- 
turns at 4.5 or 5 years of age, his 
suppression has become much deeper 
and requires subsequent orthoptic 
training of long duration to develop 
some element of fusion. We believe 
that DFP has a place in this circum- 
stance. 


Mention will first be made of some 
of the problems in the use of DFP. 
We have been using Floropryl or 
isoflurophate (0.025 per cent) in oint- 
ment form. This drug must be used 
with care and under careful super- 
vision. It supposedly can cause retinal 
detachment, although this complica- 
tion is extremely rare, and does not 
militate against its use. 
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The first few applications may 
cause extreme discomfort to the child, 
headache, pain in the eyes, darkening 
of vision, redness and other such signs 
of ciliary spasm. For this reason it 
is best given at bedtime, as there is 
less discomfort. The symptoms usual- 
ly disappear after the second or third 
application and do not recur. We have 
found the average optimum interval 
to be every two or three days. In 
some youngsters this can be extended 
to one week; in others more frequent 
applications are needed. 


Iris cysts are frequent and are the 
usual accompaniment to the use of 
DFP. We feel slit lamp examination 
should be done at approximately two- 
week intervals. Further, the parent 
should be advised of the possibility 
of cysts and told that although these 
may look quite serious, they will re- 
gress on cessation of the drug. These 
cysts occur at the pupillary margin, 
often in clusters, and may achieve 
considerable size, even covering the 
entire pupil. When discovered, they 
often will not progress if the fre- 
quency of the DFP instillations is 
decreased. If they are found to be 
getting larger on cessation of the DFP, 
they will usually completely dis- 
appear within one or two weeks. Sev- 
eral youngsters who appeared to have 
poor miosis were, on further examina- 
tion, found to have large cysts de- 
veloping just under the pupillary 
margin, evidently preventing com- 
plete constriction of the pupil. 


There follows a preliminary report 
on a small group of patients with 
comitant squint and with little or no 
:ccommodative factor, who were 
ireated with DFP. This group was 
omposed of nine children, ranging 
rom the age of 3 to 4.5 years. They 
vere all hyperopes, with correction 
anging from -+-0.50 diopters to +3.75 
iopters in each eye, but all had in 


common the fact that there was no 
change in their angle of deviation 
with or without glasses. The average 
visual acuity was 20/30 in each eye 
as determined by the E game. All 
were too young to use the usual or- 
thoptic methods of training. All of 
them showed no fusion with alternate 
suppression. Their deviation on the 
prism and cover test varied from the 
smallest, 10 diopters at distance to 25 
diopters at distance, and from 20 di- 
opters at near to 50 diopters at near. 
In other words, the deviation was 
always less at distance than at near. 
All of these patients had variable al- 
ternating esotropia, a situation that 
can often be very difficult to work 
with. Strangely enough, eight of the 
nine preferred fixation with the right 
eye; the one who fixed with the left 
eye was uncooperative in everything 
else as well. All showed overaction of 
both inferior obliques except that one, 
who had an overaction of the right 
inferior oblique only. The procedure 
was to instill DFP (0.025 per cent) 
in each eye every other night. Each 
child returned for follow-up approxi- 
mately once a week and had a slit 
lamp examination every other week. 
After the child had been started on 
the DFP, the following things were 
checked: appearance, any change in 
deviation on the prism and cover test, 
amplitude and peripheral fusion as 
determined by the polaroid housefly 
and troposcope with gross paramac- 
ular slides. I might mention here 
that we found the polaroid housefly to 
be a most useful test and one in which 
we could get most consistent answers 
in this age group. In addition to the 
DFP, the youngsters were put on 
antisuppression work at home with 
the stereoscope and red lens. 


The first noticeable change was a 
gradual. improvement in appearance 
despite the fact that pinpoint pupils 
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may tend to have the effect of making 
a deviation more noticeable. This 
change was first noticed as early as 
two months in some cases; in others 
it did not occur for six months. The 
average was four months. The im- 
provement occurred first for distance 
measurements with still a big con- 
vergence factor present; gradually, 
there also occurred lessening of the 
deviation at near. 


Five of the nine patients developed 
iris cysts, but in no case was it neces- 
sary to decrease the DFP sooner than 
three months from the starting date. 
Seven of the nine patients developed 
peripheral fusion as tested with the 
polaroid fly. Of the two patients who 
did not develop any peripheral fusion, 
one never developed good miosis and, 
because of an insurmountable lang- 
uage barrier, we were never certain 
that the DFP was being properly 
given. The other had other malfunc- 
tion, including occlusion nystagmus 
and poor fixation of one eye. None 
were “cured” of their strabismus by 
DFP, and all either were subsequently 
referred for surgical correction or be- 
came old enough to switch over to 
standard orthoptic methods, with good 
results. The following cases are ex- 
amples of the usual course: 


Case 1 


Gregg was 4 years old, with a variable 
alternating esotropia ranging from 12 to 30 
diopters at distance and 28 to 35 diopters 
at near. His cycloplegic correction was +1.50 
diopters in either eye. He was given a 
full correction with no alteration in the 
deviation. He was determined to have fusion 
but alternate suppression. He was placed 
on DFP at three-day intervals and in ap- 
proximately three months developed brief 
fusion as checked with the polaroid housefly 
and troposcope. His appearance has improved 
and there was a moderate decrease in his 
angle of squint. He developed iris cysts ap- 
proximately three months after the initiation 
of DFP therapy. Upon cessation of the medi- 


cation there was good regression of the 
cysts. Surgical correction was decided on, 
and a bilateral recession of the medial recti 
was done. Postoperatively, it was found that 
30 diopters of esophoria at distance had been 
reduced to 8 diopters, and 35 diopters of 
esotropia at near had been reduced to 15 
diopters of esophoria. Subsequent orthoptic 
training has maintained an excellent result. 


Case 2 

Pamela was 4 years old when first seen. 
Her vision was 20/30 in each eye; on the 
prism and cover test her esotropia measured 
20 diopters at distance and 35 diopters at 
near; she had no fusion and showed alternate 
suppression. Cycloplegic refraction showed 
+2.25 sphere in either eye with no im- 
provement in deviation with glasses. 


This child was rather uncooperative. She 
was very high-strung with a possible psycho- 
logical problem. We were unable to use 
the usual orthoptic techniques in working 
with her, so it was decided to try her on 
DFP. She was started on 0.025 per cent DFP 
every other night. In two months’ time, with 
the additional use of antisuppression home- 
work, she had developed peripheral fusion 
using the polaroid housefly and troposcope. 
She was also developing several small iris 
cysts. The instillation period for DFP was 
lengthened to every third day with no sub- 
sequent increase in the size of the cysts. On 
examination three months after starting DFP, 
Pamela’s esotropia had decreased from 20 
to 12 diopters at distance, and from 35 to 20 
diopters at near. She had good peripheral 
fusion and some macular fusion. She is still 
on DFP, though surgical correction is con- 
templated in the near future. 


In conclusion, DFP in nonaccom- 
modative alternating esotropia in very 
young or uncooperative children may 
be a very useful adjunct in achieving 
some measure of improvement in the 
angle of squint and in developing 
peripheral fusion. Especially in that 
group of highly variable alternating 
esotropes who are too young for either 
detailed orthoptic analysis or treat- 
ment. One of the useful aspects of the 
DFP treatment is that it seems of 
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help in more rapidly establishing a 
definite pattern of strabismus (the 
pattern is usually apparent within 
three to six months) and assists the 
ophthalmologist during the discon- 
certing period when he cannot be sure 
whether there is 5 diopters of esotro- 
pia or 35 diopters of esotropia. From 
our present use of DFP, though in a 


very small group of patients, we sus- 
pect that this drug may also prove 
to be of some value in encouraging 
the very young infant with a variable 
squint to develop some fusion and 
thus to avert the development of cer- 
tain additional sensory anomalies, 
such as amblyopia ex anopsia and 
anomalous correspondence. 


THE LANGUAGE OF BEHAVIOR 


Maria Jerrre Iscu, Ph.D. 
TAMPA, FLORIDA 


CHILDREN communicate with us in 
many ways; in the obvious form of 
speech and in the more subtle form of 
behavior—a nonverbal communica- 
tion. The child’s behavior is not, from 
his viewpoint, necessarily a means of 
communication: The child behaves 
the way he does to solve a problem, 
to satisfy a need, to reach a goal. 
Sometimes this behavior is relatively 
easy to understand and tells us what 
is going on inside the child, what he 
fears, what he desires. But at other 
tirmes, behavior is extremely difficult 
to interpret. If a child follows your 
instructions, but only to a minimal 
extent; makes no comments; shows no 
feelings, either negative or positive, 
he may be fearful or angry, but it is 
not easy for you to tell which emotion 
is preporiderant. A more easily inter- 
preted type of behavior is that of the 
blustering, cocky, “know-it-all” boy 
who strides into your office, appar- 
ently ready to take over the whole 
examination. As you “listen” care- 
fully to his behavior, you hear the 
fear, the anxiety, which is under- 
neath this exterior. As you “listen” 
to the exaggerated self-confidence, 
perhaps hear an incongruous lisp, 
note the fingernails bitten to the 
quick, you know the child is more 
frightened than angry. 


Learning to “listen” to this be- 
havior is an essential part of under- 
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standing children, and of working 
with them. In your work it is impor- 
tant for you to gain the child’s co- 
operation, to motivate the child to 
attempt the repetitive and sometimes, 
to him, uninteresting exercises which 
will lead to a goal itnportant to his 
future but which may mean little 
to him at the time. If you can under- 
stand what the child is saying by his 
behavior, then you may get Clues as 
to how best to interest him, to mo- 
tivate him. The most complex and 
frustrating situations are those in 
which the child may say he wishes 
to cooperate but on an unconscious 
level, he has a need to oppose or to 
fail. Parents complicate this picture 
even further; their needs and the 
meaning of the child’s success or fail- 
ure to them are factors which either 
help or hinder your efforts to help 
the child. 


Thus, to work effectively with a 
youngster you need to know some- 
thing about him, his needs, his fears, 
his hopes. The obvious approach 
would be to ask the child how he 
feels, what his behavior means, why 
he does what he does. But difficulties 
confront us when we attempt to rely 
on direct questioning as to motives 
and feelings. The child may not want 
to tell us, or he may not have the 
vocabulary to tell us how he feels. 
Vocabulary obviously varies with age 
and “feeling” words are among the 
last to be learned. The learning fac- 
tor not only is dependent upon age 
but is also a reflection of the fact 
that parents teach children the names 
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of objects but not how to identify 
their feelings. Also it is easier to learn 
the name of something you can see 
or touch than it is to identify verbally 
some abstract feeling. A third diffi- 
culty is more complex; the child often 
does not know why he behaves or 
feels in a certain way. How often 
have we said to a child in exaspera- 
tion, ‘““Why did you do it?”; only to 
be answered by the equally exasperat- 
ing “I don’t know.” I do not deny 
that this often means “I don’t want to 
tell you,” but perhaps more often 
than we realize it means just what 
the child says—he does not know. I 
refer to a basic fact of behavior; not 
all motivation is conscious; we are not 
aware of the underlying reasons and 
causative factors behind much of our 
behavior. Which one of us has not 
been embarrassed when we have for- 
gotten a person’s name or forgotten an 
errand we were asked to do. If we take 
time to analyze the incident carefully, 
we often come up with the reason, 
“He reminds me of John Smith, 
whom I cannot stand,” or “The re- 
quest is an imposition.” 


Behavior is often difficult to under- 
stand, often does not seem to make 
sense. At times a particular child’s 
behavior seems aimless or self-defeat- 
ing because neither we nor the child 
knows what the real motivation is, 
what the child is actually trying to 
accomplish. This does not mean that 
if we only understood better, we 
would find all behavior to be effec- 
tive and efficient, for it is not. For 
example, there is the child who wants 
‘riends very much, but who, because 
f his too great need and unconscious 
hostility, tries to dominate them, keep 
nem only for himself, and thus loses 
nem. 


Many of the children who are 
rought to you must present very 
mplex patterns of behavior. We are 


aware of the varied influence eye de- 
fects may have upon a child’s concept 
of himself as well as how these defects 
may distort or disturb his perception 
of the world. The reverse is also true, 
emotional difficulties have their in- 
fluence on vision. Each child who 
comes to you is unique. The defenses 
and the behavior presented vary in 
meaning with each child, his age, 
and his family relationship. That is, 
the meaning of specific behavior must 
be interpreted in terms of who, when, 
where and how. However, there are 
common meanings as well as individ- 
ual meanings to the behaviors ex- 
hibited by the children who come to 
your offices. The types of behavior 
discussed below do not exhaust those 
you may see in your office, but they 
represent some of the more common 
patterns and defenses encountered. 


The child who comes into your of- 
fice full of anger and active resistance, 
lets you know what he really thinks 
of this particular visit and of the 
world in general. All too often he is 
the product of angry, punishing par- 
ents. They may well have, perhaps 
unconsciously, presented the visit to 
him as a punishment. They may have 
made the child feel that his visual 
difficulties are all his own fault, that 
he is to blame for the expense and 
bother and time the parents are hav- 
ing to expend on his eyes. While it 
is true that this behavior on the part 
of parents may call forth a with- 
drawal pattern in some children, 
many fight back. This is a more 
healthy reaction than withdrawal, but 
for the instant it is more difficult 
to handle in the office situation. 
Among the children who actively re- 
sist, there will be those who show no 
feeling but anger and resentment and 
opposition. For example, while we see 
this more often in boys, I recall one 
girl who calmly announced she would 
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have nothing to do with anything in 
the office, the visit was all her par- 
ents’ idea, and she had no intention 
of pleasing them or me. Then there 
are others who present the same su- 
perficial aspect, but a little observa- 
tion and “listening” will reveal that 
their anxiety, their fear, is close to the 
surface, as evidenced by the “know- 
it-all” boy mentioned earlier. The 
latter type will be quicker to respond 
to your interest and concern than the 
former. 


There are other forms of resistance 
which may be harder to identify and, 
in a way, harder to deal with. Among 
these is the resistance shown by child- 
ren who appear to be cooperative and 
interested. However, at a subconscious 
level they are resisting your efforts 
just as effectively as those who ac- 
tively resist. It is difficult to identify 
this kind of hostility. These children 
have given up actively fighting the 
demands of those in authority, but 
they continue to be just as resistant 
as if they had screamed at you, “I 
won't!”” These youngsters give lip 
service, and only that, to the desire 
to improve their vision or make any 
other changes. Their strong hostile 
feelings make it necessary for them 
to oppose the requests of others, even 
when such requests are for their own 
benefit. They cannot do so openly 
because the direct expression of hos- 
tility is too anxiety provoking, seems 
too dangerous. It is well to remind 
ourselves at this point that the child 
is often even less aware of what he 
is doing than we are of the meaning 
of his behavior. 


The timid, withdrawn child must 
not be approached too abruptly. We 
must give him time to appraise the 
situation and to become aware that 
we respect his fears and his reticence. 
There are various reasons for this 


behavior, but it does mean a marked 
insecurity in relating to others. Con- 
versation, particularly with a strang- 
er, is difficult for these children. Their 
past experiences have made them 
fearful. While they are also hostile, 
the evident and obvious emotion is 
fear. The hostility does not as easily 
come to the fore except in a disguised 
form. They are too fearful of the con- 
sequences, the retribution which will 
be visited upon them, if they reveal 
their hostile feelings. 


The anxious child has a_ strong 
component of fear in his make-up. 
This child often is constantly wiggl- 
ing, constantly talking, playing with 
anything within reach. His over- 
activity is the clue to the many vague 
fears typical in the anxious child. He 
generally does not know just what 
he is afraid of, or his fears are all 
out of proportion to the reality he 
dreads. Some anxious children pre- 
sent a different exterior. They seem 
calmer, more at ease, but they have 
bodily complaints for which the doc- 
tor can find no physical basis. All of 
us have experienced a headache or 
stomach upset brought about, not by 
any physical cause, but by an emo- 
tional upset. Even a child, faced with 
emotional stress which he feels in- 
capable of modifying, may sometimes 
unconsciously express his anxiety in 
the form of illness. This behavior or 
defense is particularly difficult to 
handle. Not only will you find it 
difficult to differentiate between ill- 
nesses with a physical cause and those 
of psychogenic origin, but you must 
also take into account the fact that 
illness has its own secondary rewards. 
That is, the child who is sick is usually 
the center of solicitous care, which 
is comforting even though it may not 
lessen his emotional problems. 


Then there is the normal young 
ster who may, at times, exhibit on 


or another of the above defensive be- 
havior patterns but none to excess. 
He may get a stomach-ache just be- 
fore going to the doctor; he may some- 
times hurt himself to spite others; 
he may withdraw in a strange situa- 
tion. All of these things he may do, 
but none exclusively or to excess. 


Before we continue with a discus- 
sion of possible ways to cope with 
these various reactions, it would be 
worth our while to spend a few min- 
utes on the role of the parents. They 
play a more important role during 
actual treatment than most of us 
realize. Certainly the parents’ initial 
attitude will influence the child’s, 
either positively or negatively, de- 
pending on their relationship to the 
child. There are angry, resentful par- 
ents whose children all too often, in 
response to parental anger, refuse to 
accept help, refuse to cooperate. To 
such a child, improvement would 
mean surrender, would mean pleasing 
those at whom he is angry. This re- 
lationship between parents and child- 
ren is probably easier to understand 
than one in which the parent attempts 
to keep the child from growing up 
and thus away from them. This is not 
usually on a consicious level; never- 
theless, the child feels guilty if he 
moves away from his mother. Growth 
in such a family situation is more 
difficult than in a normal one, for it 
involves relinquishing certain pleas- 
ures and comforts and at the same 
time arouses guilt feelings as well as 
fear. The child has, by his mother’s 
overprotectiveness, come to see the 
world as a dangerous place and him- 
self as quite incapable of facing it. 
There are parents who expect too 
nuch, whose standards are so high 
hat their child feels incapable of 
ttaining their goals for him. There- 
re he stops trying to please them, 
r he is sure he can never satisfy 
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them; and he is right, he cannot. Par- 
ental behavior is due to causes as 
obscure as those governing the be- 
havior of their children. The uncon- 
scious unknown determinants of be- 
havior are active at all ages and are 
difficult to control by good resolutions 
or by being told to feel or act dif- 
ferently. There is no simple, quick 
solution when you find these kinds of 
situations developed to a marked de- 
gree. You will find some of the re- 
lationships between parents and child- 
ren so distorted that you will need 
to refer them for professional help 
with their emotional problems before 
they can profit from your specialized 
help. 


There is no one successful way to 
react to these varied types of behavior 
or defense. However, there are some 
guideposts which may be helpful. We 
must realize that there will be child- 
ren whose emotional disturbances are 
so great that, despite our best efforts, 
they will not respond. Foremost 
among the essential characteristics of 
a person who works with children is 
a good feeling towards people in gen- 
eral. This involves a respect for their 
individuality; warmth towards them 
as fellow human beings; and a will- 
ingness to see their defensive behav- 
ior, not meant primarily as something 
to hurt or thwart us, but as their 
previously learned protection against 
the environment and their own feel- 
ings. It is not possible to like all 
children. However, if we will pause 
to consider why the unlovable child 
is the way he is—that people are not 
born that way but are the product 
of their constitution and their en- 
vironment—we will find it much 
easier to work with the difficult un- 
lovable child. One boy I recall re- 
jected my every attempt to gain his 
cooperation and interest. It is per- 
fectly human to react to rejection 
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with counterrejection. The only thing 
that kept me from doing so was my 
prior knowledge of his life history, 
how he had been shunted from rela- 
tive to relative, none of whom wanted 
him. His parents bemoaned their in- 
ability to have him with them because 
the father’s work involved constant 
traveling, but he was well aware that 
they also were glad to find an excuse 
to free themselves of the responsibility 
of a child. Thus some knowledge, or 
at least some awareness, that each 
child’s behavior is his attempt to solve 
situations, to defend himself against 
dangerous feelings, is essential in 
working with children. 

There are other techniques which 
may prove helpful. Recognize the 
child’s feelings, in so far as you can. 
The child who comes to your office 
often does not know what to expect. 
He reacts to the unknown, and there- 
fore the feared, in a defensive way. 


Maybe an example will clarify this: 


Sometimes a child will struggle 
against tears when in my office. A 
simple statement to the effect that 
many children feel afraid when they 
first come, and they do not know 
what is going to happen to them, that 
they are angry because they have 
been forced to come, often helps. I 
allow children to cry; they have the 
right to cry, to feel afraid. When they 
become aware of this attitude, they 
may burst into tears, but they also 
stop crying surprisingly fast, much 
faster than if I coax them not to cry. 
At times we are not sure how the 
child is feeling, but we can make 
some statement which gives the child 
the knowledge that we respect him 
as an individual who has a right to 
feel. Often this is enough to gain from 
the child some acceptance of you and 
of the office situation. Sometimes the 
child himself will then be able to 
put his fears, his anger, into words 
and this may help to lessen them. 


As I mentioned, the child does not 
know what to expect. He may have 
been given a verbal explanation, but 
it is often dismaying to find out what 
the child has understood by it. The 
misinterpretation may be due to the 
parents’ poor interpretation; at other 
times it is due to the child’s own 
background of experience, which 
colors, what he hears. In addition, 
as already mentioned, parents trans- 
mit their own feelings to the child— 
their anxiety, bewilderment, or re- 
sentment. There is no hard and fast 
rule, but often a child becomes more 
quickly comfortable and cooperative 
if the preliminary interview is elim- 
inated and actual testing is begun 
immediately. In other words, I rather 
quickly face the child with what he 
fears and therefore lessen the amount 
of anticipatory anxiety. Obviously 
this is not always wise. The results 
are not always reliable, but I use 
some task which I can repeat later 
when the child is more comfortable. 
Rather than increasing anxiety, this 
can have the effect of diminishing it. 


In all cases, it helps youngsters to 
feel more secure if one structures the 
situation. By this I do not mean giv- 
ing the child a long list of do’s and 
don’ts; I do mean establishing at an 
early point that there are definite 
expectations and limits to the situa- 
tion. Let me give an example. A 
definite time limit is stated at the 
beginning of the hour. For the fright- 
ened child this at least gives an “end 
in sight” to the terrifying situation. 
For children who basically enjoy the 
test materials but who also have a 
strong need to oppose any adult, this 
is a most helpful limit, both for the 
child and the adult. This kind of 
youngster, because he both wants and 
does not want to cooperate, is some 
times helped to do what he really 
wants to do by knowing his chance 
will be over in fifty minutes. It i 
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difficult not to get exasperated with 
this kind of child, who hurts him- 
self and does not Jet us help him. 
What limits are necessary will de- 
pend upon your office situation. That 
there are definite expectations and 
limits within a situation increases the 
child’s sense of security rather than 
lessening it. When the child senses 
that the adult dealing with him re- 
spects him, knows he has feelings too, 
but also has definite but reasonable 
expectations, that moment may be 
the turning point in gaining a young- 
ster’s cooperation. 


In your work you need the child’s 
active cooperation to reach an end 
goal which may be pretty vague to 
the child. One of the reasons children 
cooperate and are motivated to fol- 
low instructions is that they want to 
please adults. However, one of the 
strongest motives for all of us is that 
of self-interest, doing something for 
one’s own benefit. If it is at all pos- 
sible to help the child, particularly 
the older one, to see that his coopera- 
tion at the office and execution of 
home exercises are needed to help him 
rather than just to please his parents 
or you, then it is more likely that 
you will hold his interest. This would 
seem one of the most effective ways 
to motivate a youngster who is ac- 
tively or passively resistant to author- 
ity. 


Many children respond with more 
interest and are better motivated 
when they work in a group. The 
group situation, if the group is small, 
may be particularly good for a with- 
drawn child who is fearful of close 
contacts but who may through his 
sient observation of others more 
easily become involved in activity 
than when in close contact with a 
s‘vange adult. 


None of these suggestions will be 
effective with all children. Not only 
do you and I sometimes fail to get 
cooperation because we have not 
understood the child and have not 
realized his needs and fears, but we 
also experience failure when we at- 
tempt to help a child whose emotional 
problems are so great that no ap- 
proach we can use will be effective. 
I cannot give you a neat list of the 
characteristics of those children who 
will not profit from your help, at 
least not until their emotional] prob- 
lems have been solved. With many 
children the best you can do is to 
try them; this takes time, which is 
often wasted time. You will have to 
observe the child to estimate the par- 
ents’ role in the problem. You may . 
request the parents to seek advice and 
help with the emotional problems be- 
fore you come to any decision. It 
may be that after you have decided 
to work with a child, new problems 
arise. If the parent comes to you with 
the report that the child is suddenly 
showing behavior of a much younger 
child, you are necessarily troubled as 
to whether or not to urge parents to 
continue bringing the child. I would 
not immediately discontinue seeing 
the child, although regressive be- 
havior is good cause for alarm. I 
would take time to speak to the par- 
ents, accepting with them the fact 
that the infantile behavior is very 
disturbing to them. They may be able 
to modify their demands upon the 
child, eliminate the nonessential de- 
mands, at least for the time being. 
If you reassure the parents that this 
regression does sometimes occur in 
response to treatment, they will find, 
from your acceptance, more tolerance 
for the deviation. If, after a few 
weeks, the child is still not able to 
give up the infantile behavior, you 
and his parents may come to the 
decision that the visual difficulty can- 
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not be corrected until some steps are 
taken to lessen the emotional conflict. 


Certainly you have all come up 
against the youngster who is pas- 
sively resistant, who holds on to his 
visual problem with a tenacity which 
is not lessened by your attempts to 
help him see what he can get out of 
it for himself, by any competitive 
goals within a group, not by any re- 
ward system. Some of these children 
cannot take any steps toward growth 
because nongrowth is so rewarding 
as a Weapon against adults. Others 
cannot take any steps toward growth 
because improvement in vision (and 
thus, we hope, in reading) means loss 
rather than gain to the child. Perhaps 
his “problem” had become less a prob- 
lem and more a means to get the 
attention he cannot otherwise get. 
Perhaps to him “growing up” means 
less love and more responsibility. Per- 
haps he is fearful of the implications 
of “growing up.” Often the parents 
of these children do not want their 
children to grow up and become in- 
dependent. Both parent and child in 


this situation present a very difficult 
problem. Prognosis is not good unless 
the parent, can be helped to allow 
the child to grow. When we find this 
situation operating, we search about 
to find something for the mother to 
substitute for her concentration of 
energies on the child. Children do 
not easily break away from this im- 
prisoning relationship. The child is 
too dependent upon the parent to 
break away. By middle and late ado- 
lescence, when the child should be 
capable of standing on his own two 
feet, it is often too late. Too late, 
because he has grown into a weak, 
dependent, although hostile adolescent 
who does not have enough strength 
to break the bonds. 


It is not enough to know what 
specific types of behavior mean; we 
also need to find ways to respond to 
it in order to lessen the child’s anx- 
iety, diminish his need to employ 
destructive defenses, and help him 
help himself to better vision and to 
a more comfortable, a more produc- 
tive self. 


TESTING THE PRESCHOOL CHILD 


EvizaABETH A. GoGGIN 
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BeFrore going into the field of or- 
thoptics, I spent a number of years as 
a nursery school teacher, working 
with the preschool child. Although I 
will not go so far as to say that every 
orthoptic technician should have a 
similar background, greater emphasis 
should be placed on approved tech- 
niques and methods of working with 
children. It has frequently been ap- 
parent that we are working simul- 
taneously on incompatible levels as 
we pursue our endeavors to help chil- 
dren attain better functional use of 
their eyes. We have techniques, in- 
struments and instructions to work 
with, but these materials may be of 
no use if the child is indifferent, 
hostile or frightened. It goes without 
saying that the orthoptic technician 
must have the active interest and co- 
operation of the child. 


The technician should be a good 
teacher with a confident and trained 
approach to children. She should pos- 
sess a knowledge of their abilities and 
maturation at various age levels and 
exercise a sense of timing in introduc- 
ing the ideas of new skills and habits 
when indicated. The child as an indi- 
vidual is her problem, and he comes 
to her with definite need for specific 
help. The methods used to carry out 
the training program, whether it is 
teaching a child to respond to a vision 
test, measuring a deviation on or off 
he amblyscope, or performing a series 
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of orthoptic exercises, must be based 
on scientific criteria with an under- 
standing of the educational and psy- 
chological findings of childhood be- 
havior. The child will not give his 
best response unless ideas and sug- 
gestions are presented in such a way 
that he desires to put forth his best 
effort. 


What I propose to do is to give 
some suggestions and possible solu- 
tions for the daily problems en- 
countered when working with chil- 
dren, based on my own experience 
and found to be successful with chil- 
dren in school situations. I want you 
to consider this paper as mainly sug- 
gestive for further study. 


Your first interview with the child 
is important. At this time he will 
sum up his impressions of you and 
form attitudes toward the things you 
require of him. The role orthoptists 
have in relation to their preschool 
patients is unique in that to most 
children under school age, adult au- 
thority has been experienced only in 
the home. The visit to an orthoptic 
office may be the first important step 
in preparation toward acceptance of 
other than parental authority. How 
you handle the first meeting may be 
a deciding factor in the success or 
failure of subsequent treatment. Al- 
though it is apparent that different 
methods work for different individ- 
uals, and each of us must work out 
his own techniques, I would like to 
relate my own routine for the first 
visit. 


| 
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The new patient and his parent 
enter your office. Greet them, of 
course, but avoid a greeting to which 
a response is expected from the child. 
An examination will start off on a 
slightly sour note if a child refuses 
to respond verbally to you. This is 
upsetting to you because your first 
reaction is that this child does not like 
you; it is upsetting to the mother, who 
feels that her child is being impolite; 
and it is upsetting to the child because 
he is being forced to make a response 
before he has decided what kind of a 


response it should be. 


Consider yourself as a hostess, wel- 
coming guests, wanting them to feel 
at ease as quickly as possible. Re- 
member, the mother has little or no 
idea as to what may be expected of her 
or of her child, and she may be under- 
standably uneasy, particularly if she 
feels her child may act in an unpre- 
dictable manner. If you are visibly 


relaxed, friendly and poised, you will 
find this attitude to be contagious. 


Taking the history is next, and 
many technicians prefer to get this 
from the mother separately. I do not 
agree for several reasons. First, this 
history taking session gives the child 
a good chance to look you and the 
office over without being the direct 
center of attention. Second, children 
are frequently and unnecessarily ap- 
prehensive about their eyes, depend- 
ing on the attitudes already establish- 
ed at home, attitudes you have no 
way of knowing. “Bad” eyes is a term 
frequently heard, as well as “weak” 
eyes, and of course, “cross-eyed.” He 
is familiar with the terms bad, weak 
and cross, but usually knows them in 
their social context, and they all 
sound quite horrible. If you talk 
privately with the mother, the child 
may imagine all sorts of dreadful 
things are being said about him and 


about his eyes. The actual history, 
filled with fairly familiar words, can 
be deliberately phrased to be abso- 
lutely objective and factual. The child 
usually loses interest in what is being 
said as soon as he is reassured that 
it is commonplace. Frequently many 
clues as to the parent-child relation- 
ship can be picked up at this time. 
The technician establishes herself as 
a professional person during this in- 
terview, and conveys a great deal 
more than just what she actually 
says. 


Up to this time your entire at- 
tention has been centered on the par- 
ent, with perhaps an_ occasional 
friendly smile for the child. Now the 
time for his part of the examination 
has come, and the shift of attention 
from the parent to the child should 
be marked. Some of us may feel that 
the parent’s presence may be dis- 
tracting to the child during the diag- 
nostic examination. With children 
over four years old it can occasionally 
be taken for granted that the mother 
need not stay, but by no means make 
an issue of this point. 


Before starting any test, take a 
quiet minute to look at the child with 
friendliness and warmth. At this 
point what you say may be less im- 
portant than how you actually feel. 
I am curious and fascinated by the 
whole area of nonverbal communica- 
tion with small children, but have 
been unable to find much on this 
subject in the literature. I am con- 
vinced that they can sense unspoken 
feelings in others. If we are unsure 
of ourselves, if we have any appre- 
hensions, if we are inwardly in a 
turmoil or feel pressured by work, 
some of this reaches the child despite 
what we may say. These first mo- 
ments of friendly regard and appre- 
ciation can give not only the child, 
but the technician, a sense of rapport 
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and empathy which can set the tone 
for the examination. 


The following point would seem 
important. An orthoptic examination 
should not be considered a game. The 
referring doctor may have suggested 
that the reason for the orthoptic visit 
is to “play some games.” This is not 
strictly true, certainly from a child’s 
point of view. The word “game” 
means something quite different to 
him than sitting still and making re- 
quired responses. There is no element 
of choice in what we have to offer 
him, there are no other children in- 
volved, nor can he stop when he 
wants. This examination, especially 
on the major amblyoscope, is like 
nothing he has ever done before, and 
likening it to television or movies, is 
quite farfetched to the child. I feel 
that misleading a child, even slightly, 
from the reality of a situation lowers 
you in his eyes. A normal, fairly well 
adjusted, secure child will rise to the 
challenge of something new and un- 
familiar, especially if he can tell by 
your attitude that you will appreciate 
the effort he makes. Do not assume 
that he is going to try his hardest 
without encouragement from you. 


Age characteristics are of value 
when used as a guide in thinking 
about children rather than as a rule 
or standard for judging an individual 
child. Let us consider what char- 
acteristics we can expect at preschool 
levels. 


The two-year-old is noted for his 
brief attention span, rarely over six 
or seven minutes, and for his gross 
motor activity superseding finer mech- 
anisms. He has little perception of 
and no interest in far-off objects; 
things close to him that he can touch 
end feel mean the most. If he must 

‘main still for a time, he will accept 
‘1e restriction more willingly if he 


has an interesting object in his hands 
to manipulate so that movement is 
still possible. The power to compre- 
hend spoken language has begun by 
the time the child is two years old 
although ability to verbalize varies 
according to the child’s individual de- 
velopment and intelligence. He will 
respond to a few simply expressed 
directions, but a short phrase, using 
the child’s name, will prove most 
effective, especially if accompanied 
by gestures. He enjoys activity for 
its own sake and makes strong efforts 
to exert his independence. 


By the age of three, there is greater 
self control on a motor basis, and 
he can be expected to sit still for 
longer periods of time if interested. 
He is able to listen well, and will 
respond to reasonable requests. In 
the Stanford Revision of the Binet 
Test, the three-year-old is expected to 
name correctly pictures of common 
objects: to obey simple commands; to 
talk about a picture shown to him; 
and to answer questions involving a 
simple cause-effect relationship. It is 
about this time that we can begin to 
look for and expect subjective re- 
sponses which may help us determine 
how he is using his eyes. Mental 
growth between the ages of three and 
four is said to approximate that be- 
tween six and eight, or nine and 
twelve. Gesell considers this age to 
be a period of calm between two 
storms of negativism and spurts of 
physiologic and mental growth. 


The four-year-old has a_ strong 
motor drive with increased efficiency 
in his accomplishments. He combines 
talking with whatever he does, which 
in itself is an added skill. Although 
he enjoys bodily activity, he is able 
to sit for comparatively long periods 
of time if the occupation is interesting 
to him. Dealing with him will require 
a mixture of holding him in and 
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giving him freedom. Psychological 
tests expect more advanced indications 
of verbalization and interpretation 
than at three plus ability to count 
four objects and copy a cross. 


The age of five is considered gen- 
erally a well integrated period in the 
child’s growth and development. He 
is better poised and more objective. 
In kindergarten, he is teachable, easily 
challenged and has improved emo- 
tional control. He can be helped to 
change undesirable habits and taught 
new substitutions through his reason- 
ing and eagerness to imitate grownup 
behavior. Normal five-year-olds are 
expected in testing situations to name 
colors, not a test of color perception 
which is usually well developed by 
this time, but a test of verbalization 
of color perception. Ability to make 
simple associations between a_ sense 
impression and a name is present in 
normal children before the color as- 
sociations are actually made. The 
five-year-old is a responsive orthoptic 
patient, especially if the attitude that 
he is expected to work is maintained. 
His imagination keeps training from 
becoming monotonous, and he enjoys 
moving within the securities of known 
and repeated routines. 


There are some basic rules to be 
remembered in dealing with preschool 
children which I will reiterate here. 


1. Success followed by praise is great- 
er motivation than failure followed 
by reproof. 


. Language approval is superior to 
nonlanguage approval, and verbal 
handling in every case is prefer- 
able to physical handling. 


. Children like to take their time, 
especially in a new situation. 
Hurrying them along physically 
or verbally may result in negative 
reactions. 


4. Positive, encouraging suggestions 
rather than commands are more 
effective. Listen to yourself as you 
talk, making sure that what you 
say is simply expressed, unhurried 
and specific. Keep your voice soft 
and low, but speak distinctly. 


. Playing with a child has unpre- 
dictable results and may backfire, 
for the child does not have the 
perception to realize when play- 
time has ceased and work begun. 
Do not try to be a child with chil- 
dren, they want you to be what 
you obviously are, an adult. 


. Tact is necessary to overcome ti- 
midity, and face-saving devices 
must be employed when the child 
feels that he is inadequate. This is 
important at all age levels, and 
particularly when testing vision of 
children in the six-to-seven year 
age range, because many of them 
are not sure enough of reading 
individual letters to be tested on 
the Snellen chart, yet they do not 
like to admit it. 


. Finally, enjoy what you are doing, 
and both you and your patient will 
have a better time. 


Perhaps some of you have encoun- 
tered the anxious child who is apt to 
say in a very worried tone, “Is that 
answer right?” It is particularly im- 
portant to reassure him that straight 
reporting is what you require. Avoid 
terms with emotional content such as 
good, bad, or wrong. If you can estab- 
lish what you expect of the child at 
first acquaintance, you will not be 
bothered or concerned at some later 
date by what you feel may be report- 
ing distorted by a desire to please. If 
praise and encouragement are freely 
given the child feels he has nothing 
to gain by falsifying answers to gai 
your approval. 
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Guidance in learning consists of 
providing the kind of environment 
that will favor desirable modification 
in behavior, giving approval at indi- 
cated times. This is a basic rule for 
all orthoptic exercises, because many 
of them are based wholly on subjec- 
tive responses. We want a child to 
make his maximum effort, yet we 
must give him credit for trying when 
the results fall short of what we desire 
for him. 


If your first contact with the child 
has been a pleasant and successful 
one, he will leave your office feeling 
proud of himself, and may even spon- 
taneously tell you or his mother that 
he has had a good time. I do not 
give suckers, gum, or even gold stars 
because it would seem that bribery 
or tangible reward changes the child’s 
natural desire to please into one of 
material gain. 


Though your first experience with 
the child has been successful, the fol- 
lowing visits may not all be as re- 
warding, but the better you and the 
child know each other, the richer this 
relationship should become for both 
of you. When he is ready to start 
home exercises, you will, of course, 
spend plenty of time making sure 
that he understands them before even 
discussing them with his mother. The 
more direct responsibility that can be 
given the child in carrying out your 
directions, the more they are going to 
mean to him. Of this I am sure, a 
child is not afraid of something you 
may call work; it is only adults who 
have turned the word around to rep- 
esent something to be avoided. 


What we know in general of chil- 
cren’s habits may be important to 
review at this point. A habit is made 

) of an original stimulus, and in- 
rnal neural connection which has 

en learned, and an observed re- 


sponse. In trying to substitute a new 
reaction pattern, we must be sure 
that the substitute will bring more 
satisfaction than the one it replaces. 
This is why I put so much stress on 
the importance of praising the child 
at every step of the way. We have 
no way of knowing how much atten- 
tion the child has been receiving be- 
cause of his strabismus, but we can 
take for granted that it has been an 
attention-getting factor in his life. 
The child must be helped to under- 
stand that the change from crossed to 
straight eyes is desirable, and that he 
will not lack for attention if this 
change can be effected. 


A few points of early childhood 
education have been cited which ap- 
ply to orthoptic work, and now I 
would like to outline a few specific 
considerations: 


1. Try objectively to evaluate your 
office attitude and present methods of 
working with children. You might 
try the experiment of selecting from 
your files a group of cases. Analyze 
them on the following points: 


a. How did you feel about this 
child? Did you like him or dis- 
like him, or were you indifferent 
to him as a person? 


. How do you think this child felt 
about you? Were his responses 
and progress motivated by his 
desire to please, by some under- 
standing of his eye problem, or 
by fear? 


. What factor do you believe con- 
tributed to the success or failure 
of any particular case? Are these 
factors based entirely upon the 
particular strabismus problem 
involved? 
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d. In the case of the failures, do 
you feel that a different ap- 
proach to the child might have 
made a difference in the end re- 
sults? 


. Do you feel that the successes 
were evidences of your individ- 
ual ability, and the failures the 
fault of the child or his family? 


2. Watch out for the hazards and 
temptations of a too efficient routine. 
Continually look beyond what tests 
you are doing to see the child’s per- 
sonality, his differences and abilities. 
A child can sense quickly your pre- 
occupation with techniques and in- 
difference to him, if such exists. Do 
not forget that this pair of eyes in 
which you are interested belong to a 
person; if you lose sight of this im- 
portant fact, you may lose the co- 
operation which you need. 


After you have faced your analysis 
of yourself, you may feel that you 
might benefit from further study of 
the field of child guidance and edu- 
cation. If so, turn to other specialized 
fields dealing with children, and do 
not hesitate to request advice and 
help. To be more specific: 


1. Read current literature devoted 
to methods of working with children; 
there are many books and magazines 


which can offer good information 
from varied approaches. 


2. Try to visit a nursery school or 
kindergarten as an observer. Find one 
recommended by your nearest uni- 
versity or teacher training center, and 
spend your time there in watching 
the teacher. There is no better way to 
learn such things as the compatability 
of kindness and firmness, positive 
direction, unemotional handling of 
childhood behavior. At the nursery 
school level, the relationship is simple 
and open, and because of its simpli- 
city, is basic in any kind of a teaching 
situation. 


3. Watch for the newspaper notices 
of lectures, usually sponsored by PTA 
groups and open to the public, where 
trained educators and psychologists 
discuss problems of children. 


4. Adult education programs in 
many of the larger cities offer a va- 
riety of courses on various aspects of 
child study. Here you will have the 
opportunity to learn the current 
thinking in the field and by applying 
what you learn, make your own pro- 
fession more rewarding. 


Our individual responsibility is to 
help raise the standard of the orthop- 
tic technician’s professional status and 
implies a dedication to pursuit of the 
knowledge necessary to bring about 
high level performance in all respects. 


THE ROLE OF SEMANTICS IN ORTHOPTICS 


WEHRHEIM 
NASHVILLE, TENNESSEE 


InN any situation that requires a 
subjective response, words are basic 
tools in communication. In orthop- 
tics, communication can be achieved 
either on a verbal or on a nonverbal 
level. Semantics is primarily con- 
cerned with the clarification of com- 
munication between people and the 
clarification of one’s own thoughts 
and responses. 


The definitions of semantics are as 
follows: 


1. The scientific study of the meanings and 
the development of the meanings of words; 
semasiology. 2. The scientific study of the re- 
lations between symbols or signs and what 
they denote, including the emotional and un- 
conscious reactions of individuals to particular 
symbols. 


In our work as orthoptic techni- 
cians, it is with this second definition 
that we are primarily concerned. To 
make it clear we must realize that 
words are actually symbols. 


In our daily work as orthoptists we 
must communicate with patients, par- 


ents, doctors and other technicians. 
To convey our ideas we must be able 
to explain, teach, and speak on their 
levels of understanding. Very few of 
us would tell a mother that her child 
had a concomitant esotropia with an 
amblyopia ex anopsia. Yet some of 
us, when using the more sophisticated 
amblyoscope targets, may unthinking- 
'y ask a small child to identify an 
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object for which he has no word. He 
must be taught that this is a picture 
of a lion, or a picture of a soldier in a 
sentry box. 


You will notice that I included 
doctors and technicians in my list. 
It is surprising to find out that you 
are not communicating effectively 
with another person of similar back- 
ground and training. Presumably you 
have both acquired the same vocabu- 
lary, but on closer examination, per- 
haps this is not true. 


Two phrases can serve to illustrate 
this fact: intermittent exotropia and 
fixation disparity. From any group of 
specialists various definitions would 
be forthcoming if one asked each per- 
son to define each of these entities. 
It is obvious that a letter of referral 
using one of these phrases without 
specific definition, may mean some- 
thing entirely different to the writer 
and to the recipient. 


One of the first occasions in my 
orthoptic training in which there was 
a definite practical use of semantics, 
was a demonstration of Miss Julia 
Lancaster’s method of teaching a 
child diplopia and fusion with a red 
filter: First, a demonstration of the 
red color, then the white color, then 
asking if there are two. Take the two 
objects closer together, asking when 
they fuse, if the object is red, white, or 
different. The key word here is differ- 
ent. All of you know that the fused 
image is not pink, as a carnation is 
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pink, and the use of the word pink 
will often confuse a child. In a per- 
sonal letter Miss Lancaster says that 
after the child has learned the fused 
color as different, she conditions him 
to use the shorter word pink; but only 
after teaching him that this is not the 
pink that he has formerly known. 
She has given other examples of 
semantic difficulties she has encoun- 
tered: 


. .. Another good example is “in and out” 
(lion in the cage). The confusion being “out 
of the cage” and “out of sight.” This has led 
to tremendous errors in diagnosing anomalous 
correspondence. For “out of the cage,” I like 
“crooked” and save “out” for “out of 
sight” . . . . “The lion is bigger” is often 
used by children to mean he is too high to 
fit, not anisekonia . 


The list could go on indefinitely 
with each of us adding our own ex- 
amples. My own favorite example is 
one which I am sure will never hap- 
pen again. It involves the word two 
in the sense of duplication of an ob- 
ject. In doing vergences on an adult 
patient I was accustomed to say, 
“Look at the light at the end of the 
room and tell me when you see two.” 
One of the patients did not respond 
even though he was obviously alter- 
nating after reaching his maximum 
divergence. This particular patient 
was a mathematician, and two meant 
the Arabic numeral to him. He was 
patiently awaiting the appearance of 
a number on the light! Needless to 
say, my introductory statement to the 
patient has now been revised. 


Farfetched? Yes, but a good ex- 
ample of what easily might go 
through any patient’s mind when 
confronted with a new usage of an 
old, familiar word, or a word which 
has a particular subjective meaning. 
I am not suggesting that we invent 
or use entirely new words in our 


work. This would not be feasible, I 
merely mean that in using familiar 
words, we must be very cautious to 
use them in such a way as to make 
them clearly understood in the par- 
ticular situation. Most of us are very 
much aware of this problem in deal- 
ing with children. Sometimes we 
overdo the “reaching down to his 
level” and receive only scorn from a 
child with an advanced vocabulary. 
This is usually called “talking down 
to him.” 


This may lead to a great deal of 
confusion and we may be inclined to 
say, “So what if I do use words wrong 
occasionally, what can I do about it?” 
Or even, “Why bother?” 


What we can do about semantic 
blocks and misunderstanding is pri- 


marily on two levels: help on patient 
approach and improvement in profes- 
sional inter-relationships. First of all, 
a patient must be given a vocabulary 
sufficient to express what he feels, sees 


and means. For children, simple 
words are best, presuming you have 
taught the child their meaning for 
the particular situation. Hand sig- 
nals may be more effective than 
speech, if a chin rest interferes with 
speaking. The semantic problems of 
an adult are usually of a different 
nature, but they stem from the same 
basic source. He can express him- 
self, but oftentimes not clearly or 
accurately. He also, must be taught 
an effective vocabulary. An intelli- 
gent, cooperative patient appreciates 
a concise explanation of his difficulty. 
Often he wants to know the exact 
terms used to describe his trouble and 
your exercises. In general he is anxi 
ous to communicate with you on you! 
level. Other patients prefer a some 
what less complicated approach. 
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Professionally we should clarify 
our own terminology so that we can 
more effectively speak and write 
about our patients and our work 
without having to define our words 
so extensively. Clarification of thought 
naturally goes along with the clari- 
fication of terminology. When we 
are able to express ourselves ade- 
quately, we are far more likely to 
be able to help other people express 
themselves. Often reading one of the 
more basic books in semantics can 
help immeasurably. 


To get back to “why bother?” I 
think that the effort made to give 
direction explicitly and to choose our 
words with accuracy and precision is 
important because we may often find 
our inability to establish a working 
relationship with a patient is due to 
misunderstanding of directions. You 
have all had patients who were able 
to state their symptoms clearly, co- 
operate in therapy, and express the 
measure of their relief at the end of 
the treatment period. Because they 
had a clear understanding of their 
malfunction, it was easy to help them, 
for they were therefore capable of 
evaluating any improvement. 


On the other hand, you have prob- 
ably also had patients who were un- 
able to state their symptoms clearly: 


Such a patient has not learned to 
analyze his visual experiences. His 
recital of symptoms, however severe, 
is vague, often ending with a shrug 
and “You know what I mean.” You 
may achieve good objective results in 
treating this patient, but you never 
know how much you may have 
helped him. The same inability which 
prevented him from explaining his 
initial difficulty is very likely to pre- 
vent him from telling you of his 
complete relief. But if you have care- 
fully formulated your own concept of 
this malfunction, you may help him 
to an appreciation of his symptoms 
and, hence, a clearer verbalization of 
them. The time will be well spent, 
for with his new understanding of the 
problem, you will be much better able 
to treat him effectively. 


CONCLUSION 


The importance of semantics in or- 
thoptics is twofold: in our relation- 
ships with patients, and at the inter- 
professional level. When we are un- 
able to “get through” to a patient, to 
a parent, or to another technician, it 
is wise to investigate and evaluate the 
words we have used. We might be 
speaking on one level of understand- 
ing, and our listener might be hearing 
on another. 


SELECTION OF ADULT CASES FOR ORTHOPTIC TRAINING 
AND OUTLINE OF TREATMENT 


ELEANOR C. ANDERSON 
SAN DIEGO, CALIFORNIA 


In the selection of adult cases for 
orthoptic training, I have classed as 
adults those patients over fourteen 
years of age. This paper is intended 
as a review and as an outline of treat- 
ment. 


When treating adults, age and gen- 
eral physical condition must be con- 
sidered. Patients who are generally 
in poor health usually do not respond 
favorably to orthoptic training and 
are often unable to come for exercises 
regularly. However, if the disability 
is due to eye strain, such as headache 
or asthenopia due to defective muscle 
balance, it may be worth while to 
undertake treatment, providing the 
patient is cooperative, willing to at- 
tend training periods regularly and 
conscientious in following instructions 
for home training. 


The only patients who should be 
treated are those with fairly strong 
binocular vision and partial stereopsis. 
If the case is not suitable for treat- 
ment but the patient has diplopia, the 
orthoptic technician may encourage 
him to ignore or suppress the second 
image, if fusion is not possible. 


When treating adult patients, the 
orthoptic technician must be ever 
mindful of the danger of producing 
diplopia in a patient with fusion in- 
sufficient to overcome such diplopia, 
or with incomitant strabismus, or 
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with a small residual angle of con- 
vergence postoperatively upon which 
the ophthalmologist does not think it 
advisable to operate. If a teen-age 
patient has no binocular vision and 
if careful examination indicates that 
binocular vision will probably not be 
possible, then surgical correction 
should be first considered, whether 
diplopia does or does not exist. Most 
of these patients will have relief from 
the diplopia within a week or two 
after surgical intervention. The cos- 
metic result is of major importance 
to these patients but a postoperative 
orthoptic survey should be done and 
treatment given if there is any hope 
of a functional result. It is often sur- 
prising that young adults on whom 
no fusion is elicited preoperatively, 
may have some binocular function 
after surgical correction. Although 
orthoptic training may not develop 
the fusion amplitudes which we con- 
sider normal, still they are often suf- 
ficiently strong to hold the eyes in 
good binocular alignment. In my ex- 
perience, these patients, with two ex- 
ceptions, had undergone surgical cor- 
rection for exotropia. 


If, on the initial examination, the 
patient appears to have some bin- 
ocular vision, if the visual acuity is 
good, if the history is favorable, and 
if the movement of the eyes is con- 
comitant, then a trial course of treat- 
ment is indicated. 


In considering the possibility of 
postoperative diplopia, it must be re- 
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membered that adults with an ambly- 
opic eye, even those with less than 
20/200 vision, often experience a post- 
operative diplopia. The orthoptic tech- 
nician should place prisms of a 
strength equal to the angle of squint 
before the eyes and ask the patient 
to fixate objects from infinity to near 
and note whether or not diplopia oc- 
curs. If the case is one of monocular 
strabismus, the image seen with the 
normally deviating eye will usually 
be less clear than that seen with the 
normally fixating eye, and the patient 
can be instructed to fixate the clear 
image should he experience diplopia 
after surgical correction. Most sur- 
geons emphasize the risk of diplopia 
to the preoperative patient and give 
him some instruction as to how best 
to overcome or deal with it should 
it occur during the week or ten days 
which might elapse before his first 
postoperative visit to the orthoptic 
clinic. 


Adult cases of esotropia are measur- 
ed before surgical correction is done 
and are treated postoperatively only 
if they exhibit a phoria or an inter- 
mittent tropia. These will be discuss- 
ed under the classification of hetero- 
phoria. Muscle imbalances of the fol- 
lowing types will be discussed in re- 
gard to their diagnosis and treatment: 


I. Intermittent divergent strabis- 
mus 


II. Divergence excess 


III. Heterophoria 
A. Convergence deficiency 
B. Exophoria 
C. Esophoria 
D. Hyperphoria 


INTERMITTENT DIVERGENT 
STRABISMUS 


here are two types of intermittent 
d ergent strabismus: 


(A) The patient has binocular vision 
and some stereopsis. In these cases if 
the angle is large, surgical interven- 
tion is necessary before treatment. 
(B) The patient has no binocular 
vision. There are two classifications 
for patients in this category: (1) 
those up to about thirty years of age 
who have no binocular vision and in 
whom one can expect only a cosmetic 
result; and (2) those with intermit- 
tent divergent strabismus with no 
simultaneous macular perception be- 
cause of a large and dense area of 
suppression. If tested with a —3.50 di- 
opter sphere in either eye and a peri- 
pheral fusion slide, these patients may 
be found to have fusion and some 
stereoscopic vision and they can be 
treated. If the deviation is small and - 
fusion convergence poor, they usually 
do well and the angle of deviation 
will often decrease to zero, although 
it may remain stationary. If the de- 
viation is rather large, the patient 
will often be able to fuse at zero by 
exerting some accommodation, but 
will not be comfortable. When the 
technician has decided that treatment 
alone will not correct the deviation, 
she should attempt to eliminate the 
area of suppression and encourage 
the patient to relax to his most di- 
vergent angle on simultaneous macu- 
lar perception targets. After surgical 
correction, postoperative convergence 
training is carried out. The patients 
with intermittent divergence who 
have binocular vision at a very di- 
vergent angle fall into this category. 


The orthoptic prognosis is poor in 
any case of divergent strabismus in 
which there is good adduction and 
good fusion convergence. The less ad- 
duction and fusion convergence there 
is present at the onset of treatment, 
the better the chance for successful 
treatment: If the patient does not 
demonstrate any binocular function 
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on the major amblyoscope, concave 
lenses of -3.00 or -3.50 diopters sphere 
should be inserted in the lens carrier 
for either eye. Binocular vision that 
could not be elicited without the con- 
cave lenses is often found to be pre- 
sent. In both testing and primary 
treatment, if hyperphoria is present, 
the fixation object should be placed 
before the eye with the primary de- 
viatidn. It is quite permissible to start 
treatment with either second or third 
grade targets and then return to the 
first grade simultaneous perception 
targets. 


DIVERGENCE EXCESS 


This condition may be difficult to 
cure even with surgical interverition. 
It must be refrrembered that bright 
lights, excessive fatigue, emotional 
upsets or severe illness may cause a 
divergence excess to break down into 
a manifest divergent strabismus. Con- 
trol of the eyes can usually be taught 
in these cases. The patient’s vision 
will return to normal when the en- 
vironment again becomes favorable. 


Treatment 


Treatment for divergence excéss 
can be carried out in the following 
manner: 


1. If possible when the eye diverges, 
establish conscious diplopia with the 
red and green glasses and light. 


2. If the angle is very wide—twenty 
to thirty degrees, surgical correction 
will be necessary and should be fol- 
lowed by convergence training. 


3. If binocular vision is not present 
and the patient has incomitant strabis- 
mus, surgical intervention is necessary 
unless a convergent angle can be ob- 
tained with concave lenses. Orthoptic 


treatment is given postoperatively if 
indicated. 


4. If the patient with divergence ex- 
cess has good fusional convergence, 
the prognosis is poor because nothirig 
can be done to strengthen bindcular 
vision in this instance. 


5. Dark glasses should be worn, es- 
pecially in tropical climates, to pro- 
tect the patient from bright sunlight, 
which favors the deviation becoming 
manifest. 


6. For a good result, a great many 
home exercises should be given. 


7. The exercises must at first be sim- 
ple, working up to jump convergence 
and finally to voluntary convergence 
both on and off the major amblyo- 
scope. The patient must have a good 
fusion reserve. 


8. During treatment it is important 
to encourage the divergent patient to 
see the pictures clearly, since this 
will stimulate accommodation and 
will, therefore, stimulate convergence. 


HETEROPHORIA 


Convergence Deficiency 


In heterophoria the convergence 
deficiency may be demonstrated by 
the absence of the power of conver- 
gence or by a poorly sustained power 
of convergence. 


In diagnosing a convergence de- 
ficiency with heterophoria, the Mad- 
dox rod or prism cover test will usual- 
ly show no appreciable deviation. If 
there is an exophoria, it will usually 
be less at distance than at néar. The 
Maddox wing test may show any 
reading from orthophoria to thirty 
diopters of exophoria. 
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A very bad convergence deficiency 
may not be binocular at near. I like 
to use the A card on the Walraven 
bar separator, asking the patient to 
point to the A’s and count them. If 
the patient alternates at near, it is 
readily detected with this test. A 
small line or pen point is best for 
checking the near point of conver- 
gence. There may be no recognition 
of diplopia becayse of central suppres- 
sion. This test must be done more 
than once, and one should ask the 
patient if he is aware of diplopia 
when the eye deviates, Our doctors 
like to have us chart which eye de- 
viates most frequently. There will be 
poor fusion convergence on the major 
amblyoscope, and this test should be 
repeated more than once; it may be 
adequate on the first try but decrease 
on subsequent attempts. 


Subjective Symptoms 


The patient may complain of head- 
aches, blurring of print for reading, 
or dancing of print. Occasionally 
there may be nausea and even vomit- 
ing. Sometimes the patient will relate 
that he feels as though only one eye 
were moving when he is reading. 
Diplopia while doing prolonged close 
work is a frequent symptom. Ocular 
fatigue and drowsiness are common. 
Some patients complain of headaches 
in the morning following prolonged 
close work the night before, and some 
state that they must move away from 
people to whom they are talking. 


Management 


Measure the angle of deviation on 
tne major amblyoscope with simul- 
neous foveal perception targets and 
aluate version movements, which 
be. comitant. Test the amplli- 
t des of divergence, convergence and 


stereopsis. If fusional convergence is 
poor, insert concave lenses up to three 
or four diopters in the lens carriers 
of the major amblyoscope. These may 
be used until the patient can converge 
to forty-five diopters and with them 
can fuse at twenty diopters base out. 
Then remove the lenses while he 
maintains fusion and increase conver- 
gence again. When he can converge 
to sixty diopters without lenses, jump 
convergence and voluntary converg- 
ence should be practiced. He must 
be made to hold the pictures clear 
while converging thirty or forty di- 
opters if possible. The patient should 
have good voluntary convergence off 
the instrument as well as on it. In 
the average case, with good coopera- 
tion from the patient it is possible. 
to achieve the desired result and have 
him ready for discharge after six 
clinical treatments. He should be in- 
structed to continue some home train- 
ing in order to maintain the control 
and good muscle tone which have 
been achieved and so prevent a re- 
turn of symptoms. This is especially 
necessary for adults past the age of 
40, The diploscope is valuable in these 
cases and should not be overlooked. 
Some patients need spend only five 
or ten minutes a week, while others 
must do the home exercises at more 
frequent intervals and for a longer 
period at each session. 


With a few degrees of esophoria 
as measured by the Maddox rod test, 
there may still be a convergence de- 
ficiency present. It will be diagnosed 
by inability of the patient to converge 
normally. Convergence exercises fol- 
lowed by divergence exercises must 
be given both in the clinic and at 
home. The simultaneous perception 
angle must be checked and care taken 
that a convergence spasm does not 
develop. It is not unusual to find a 
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convergence spasm in which the pa- 
tient will suddenly fuse not at ortho- 
phoria, but at convergent angle of 
ten to twenty degrees. Such a patient 
complains of blurred vision and it 
is important to help him to relax 
this spasm. 


Accommodational fatigue may oc- 
cur in cases with practically no con- 
vergence amplitude. It can be an 
early symptom of multiple sclerosis, 
and such diagnosis should be ruled 
out by the ophthalmologist before 
treatment is instituted. 


Exophoria 


With an exophoria for distance and 
near, if the patient can converge and 
the deviation is less than twenty diop- 
ters, treatment may help. When there 
are more than fifteen diopters of di- 
vergence, surgical correction may 
eventually be necessary. If a patient 
has no convergence, even while ac- 
commodating, the essential treatment 
is surgical. 


Cases with exophoria for distance 
and orthophoria for near are of the 


divergence excess type, and when the. 


exophoria for distance is compara- 
tively small, they are usually quite 
responsive to treatment. 


Orthophoria for distance and signi- 
ficant exophoria for near constitute a 
group of patients with convergence 
deficiencies which respond readily to 
convergence exercises. 


Exophoria with hyperphoria be- 
comes occasionally a manifest diver- 
gence for distance. It is this type of 
exophoria which often breaks down 
into manifest divergent strabismus. 
Orthoptic treatment may help if good 
convergence and fusional reserve can 
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be obtained. This type of exophoria 
is often found in middle-aged people. 


The small exophorias and con- 
vergence deficiencies produce more 
symptoms than any other type of 
heterophoria. 


Esophoria 


Esophoria at both distance and near 
is the type of esophoria most likely to 
break down under strain and become 
a manifest convergent strabismus. If 
the deviation is less than ten diopters, 
orthoptic training may help, but if the 
angle is greater, surgical correction 
may be necessary. 


In cases of esophoria at distance 
and orthophoria at near, the prognosis 
is even less satisfactory. The patient 
has binocular vision and is comfort- 
able at near, but has a divergence 
insufficiency manifest on distant fixa- 
tion. If the measurement at distance 
is in excess of fifteen or twenty diop- 
ters, surgical correction is usually re- 
quired. 


Where there is slight esophoria at 
distance and more esophoria at near, 
the esophoria is often due to an upset 
in the balance between accommo- 
dation and convergence. Orthoptic 
therapy may help the patients in this 


group. 


Slight esophoria at distance with or- 
thophoria, small esophoria, or small 
exophoria at near are symptoms 
which really mask a convergence 
deficiency. Here the convergence 
must be dealt with before treating the 
esophoria. Often the symptoms are 


relieved by the time the convergence 
has been trained, but each lesson in 
the clinic and at home should end 
with some relaxation exercise. 
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Only those esophoric patients with 
symptoms are treated with orthoptics. 
With careful selection of cases the re- 
sults are good, although esophorias are 
slower and more difficult to treat than 
any other type of heterophoria. The 
aim of treatment is to render the pa- 
tient symptom free. In some cases 
the esophoria is reduced or brought 
to normal, but there are other patients 
who show no improvement in the 
actual measurements, although they 
may have relief from symptoms. They 
have acquired a fusion reserve suffi- 
cient to compensate, and if this is 
maintained, they may have no further 
trouble. 


Hyperphoria 


In pure hyperphoria, manifested by 
deficiency or overaction of a vertically 
acting muscle, orthoptic treatment is 
not of great value. If the hyperphoria 
is small, a vertical prism will help; if 
large, surgical correction may be ne- 
cessary. When there is no apparent 
reason for one eye being high and the 
hyperphoria is comitant, a_ vertical 
prism is often most helpful. 


Hyperphoria associated with esopho- 
ria or exophoria occurs occasionally. 
Cases of hyperphoria are associated 
with exophoria more frequently than 
with esophoria in my experience. As 
the exophoria is reduced, the vertical 
deviation may decrease; if it does not, 
a small vertical prism may be given. 
If the hyperphoria is associated with 
esophoria, it appears to decrease less 
frequently than a hyperphoria as- 
sociated with exophoria. 


Hyperphoria and Hypertropia 


In an adult, hyperphoria is usually 
of the traumatic type. These patients 
should be treated in the early stages, 
and as soon as the occluder can be 
left off, it should be discarded. If the 
vertical separation is wide, prisms 
may be used either constantly or for 
a time each day. Prisms may be 
gradually reduced when fusion is pos- 
sible without them. 


Some adult hyperphorias which 
suddenly produce symptoms seem to 
be helped by toning up the conver- 
gence and increasing the range of 
fusional divergence. If this is not 
sufficient, vertical prisms incorporated 
in the glasses are frequently necessary 
in comitant hyperphorias. Surgical 
treatment may be required in paretic 
hyperphoria or hypertropia of signifi- 
cant degree. 


Adult patients, with a ciliary spasm 
as evidenced by blurred vision, pain 
in the eyes, frontal headaches, or 
nausea must be taught to relax. The 
ophthalmologist may use atropine to 
relieve this spasm. Office treatments 
are supplemented with home exercise 
if necessary. The patient must be 
given a good range of fusion ampli- 
tude. 


In conclusion, the problems in- 
volved in the orthoptic management 
of adults are quite different from 
those encountered in children. Only 
those patients with symptoms should 
be treated. Proper evaluation of the 
adult patient with a muscle anomaly 
can be most rewarding. 
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SPASTIC AND CEREBRAL PALSY SQUINT PROBLEMS 


Hopart A. Lerner, M.D. 
ROCHESTER, NEW YORK 


THE spastic and cerebral palsy pa- 
tients encountered by the ophthal- 
mologist in his practice comprise one 
of the most pitiful and one of the 
most interesting groups of cases. At 
the same time they are one of the 
most difficult to treat and to evaluate. 


Before discussing the problems of 
strabismus in the cerebral palsy pa- 
tient it is necessary to define and 
limit the term. Here we immediately 
run into difficulty because the term 
cerebral palsy does not designate a 
disease in the usual medical sense. It 
covers individuals who are handi- 


capped by motor disorders and a 
paralytic state resulting from cerebral 


damage of any nature. The brain 
damage most frequently occurs early 
in life so that abnormalities of pre- 
natal development, birth injuries, and 
the consequences of infection or in- 
jury in infancy and early childhood 
are included. The diagnosis cerebral 
palsy also means that the brain lesion 
is nonprogressive and that no active 
disease exists. Even the classification 
of various types of cerebral palsy is 
not generally agreed upon. There are 
three principal groups of cases: (1) 
spastic, (2) extrapyramidal and (3) 
mixed types. 


The spastic cases include most of 
the paralytic types and are associated 
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with lesions involving the pyramidal 
tract. 


The extrapyramidal cases include 
incoordination and various disorders 
of movement, and the involvement of 
supranuclear connections of the lower 
cranial nerves. Athetosis, or slow 
writhing movements, and _ chorea, 
which is a jerky, irregular series of 
movements, are examples of the in- 
coordinate movement. Facial grimac- 
ing, drooling, and speech difficulties 
are examples of the disorders of mus- 
cles innervated by the lower cranial 
nerves. Overlapping mixed types oc- 
cur. 


Furthermore, the motor and co- 
ordination problems are not the only 
difficulties which the cerebral palsied 
child must bear. Frequently these are 
of less importance than the mental 
retardation, ocular and hearing de- 
fects, and other sensory deficiencies 
which may accompany the original 
brain damage. 


The incidence of cerebral palsy is 
another consideration in this discus- 
sion. Perhaps these figures will be of 
interest: in every 100,000 population 
there are born seven infants destined 
to have cerebral palsy. Of these, one 
dies, two will have such serious im- 
pairment of intellectual faculties that 
any program of effective training is 
impossible, one will be so crippled 
that rehabilitation for self locomotion 
is futile, two are moderately handi- 
capped physically and can be rehabili- 
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tated, and one has only mild involve- 
ment, little difficulty and makes a 
very easy rehabilitation and adjust- 
ment. 


In routine ocular examination of 
cerebral palsied children, strabismus 
is encountered in a high percentage 
of cases. Guibor, in his series, found 
motor defects in 75 per cent, of which 
51 per cent had esotropia. Breaky 
noted an incidence of esotropia in 40 
per cent of a series of one hundred 
cases. In my own series of three 
hundred and fifty cases, strabismus 
was encountered in 15 per cent. 
Twenty-nine per cent of these were 
esotropic. There is a great difference 
between the incidence of strabismus 
in my series and in the other two 
mentioned. One explanation may lie 
in the types of cases of cerebral palsy 
found in the series. Strabismus is 


found in a majority of the spastics, 
(60 per cent or more) but it is not 


seen so commonly in the extra- 
pyramidal cases—the athetoids and 
choreas. 


Ocular defects other than strabis- 
mus are found in the cerebral palsy 
group. Subnormal vision is encoun- 
tered in 10 to 25 per cent of the cases, 
depending on the series. High re- 
fractive errors are quite common, and 
optic atrophy is seen in 2 to 3 per 
cent of cases. Visual field defects are 
also found, although it is difficult to 
test for these. 


In the routine ocular examination 
f cerebral palsied children with 
squint, the ophthalmologist encoun- 
ters a multitude of obstacles which 
ender adequate examination, evalua- 
ion and proper treatment most diffi- 
ult. Many of these patients are seen 
t an extremely early age, and the 
cular examination of any child aged 

to 3 years puts most of the emphasis 


on the objective examination and 
relies on the observational powers of 
the doctor. Naturally, some of these 
patients are older than 3 years, in fact 
a good many are. A great number of 
them are mentally retarded. We must 
realize then that in over 50 per cent 
of cases there is an intelligence quo- 
tient (IQ) of less than 70. In about 
50 per cent of cerebral palsy patients, 
there is an associated speech defect 
which further hampers successful ex- 
amination. Also, spasticity, rigidity, 
choreiform and athetoid incoordinated 
writhing movements, poor posture and 
inability to hold the head up, all con- 
tribute to an examination which is 
far from standard and must be filled 
with inaccuracies. Most of these chil- 
dren, cannot communicate with you 
or you with them. Mental sluggish- 
ness hinders their comprehension of 
what is desired of them; poor posture 
and motor difficulties prevent their 
adequate cooperation. Visual acuity 
is testable by some means in about 32 
per cent of the cases. Most of the 
examination depends on the experi- 
ence of the ophthalmologist in hand- 
ling these cases. A glimmer or sudden 
lighting of the eye indicates recogni- 
tion of a letter or a figure during 
vision testing. A grunt or muffled in- 
comprehensible sound means the child 
knows he must look at the muscle 
light and will cooperate. 


In most of the cases we cannot ob- 
tain a good determination of visual 
acuity. We must decide from observa- 
tion whether the child is able to fix 
with either eye, and whether he has 
reasonably equal vision. Ocular rota- 
tions and versions are studied and 
convergence is tested. By arousing 
enough interest in the child, a reason- 
ably accurate prism cover test is pos- 
sible in most, if not all, cases. A re- 
fraction is done under cycloplegia. 
The retinoscopy must be performed 
with maximum care and accuracy be- 
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cause in the majority of cerebral palsy 
patients the lens prescription depends 
exclusively on the finding. Of course, 
the older children and those with less 
severe brain involvement are better 
able to cooperate to a variable degree 
in the examination but this group of 
children represents a small percent- 
age of those seen by the ophthal- 
mologist. 


Although high refractive errors, in- 
cluding high astigmatic errors, are 
found in a relatively large number 
of cerebral palsy children, a favor- 
able response of a squint to correction 
of the refractive error is not usual. 
The percentage of accommodative 
squints is relatively low. 


A fair number of these children 
have a monocular amblyopia, al- 
though I cannot at this time give 
statistics. This finding may be present 
in patients with strabismus, and I 
have discovered it in nonstrabismic 
patients also. The treatment of this 
amblyopia is difficult because these 
children have so many disorders that 
occlusion is an added burden in most 
cases. I have found the response to 
occlusion discouraging in most cere- 
bral palsy cases. In most cases of 
strabismus in cerebral palsied chil- 
dren, an attempt is made first to give 
them the best possible visual acuity 
by prescribing a suitable lens correc- 
tion when indicated. If feasible, I try 
to improve the visual status of an 
amblyopic eye by carefully observed 
occlusion. Muscle studies are carried 
out to give a good idea of the average 
measurement of the deviation present. 
If the mental level and status of the 
child warrants it, surgical measures 
are employed to improve the ocular 
alignment and position. The mental 
level of the child is considered because 
of the economic factor involved. These 
children are often a financial burden 


HOBART A. LERNER 


to their parents and often require aid 
from the community and the state. 
In many cases state aid funds must be 
required for surgical care and hos- 
pitalization. In a few instances private 
insurance funds cover the case. In 
many cases further treatment by or- 
thopedic surgery is required to re- 
habilitate the child for self-locomo- 
tion, so that he may have some 
measure of self-reliance. Surgical cor- 
rection of ocular malfunction is war- 
ranted when there is a chance that 
some improved ocular coordination 
will result, and when the child is of 
a sufficiently high mental level so 
that he will be able to take advantage 
of the improved ocular position and 
is not likely to be institutionalized for 
his mental and physical handicaps. 


In surgical intervention for strabis- 
mus in cerebral palsy cases, judgment 
and restraint must be exercised. The 
response of these children to surgical 
procedures on the ocular muscles is 
not nearly as predictable as is that of 
a normal child with strabismus. In 
general, a little surgery done on a few 
ocular muscles at a time brings suc- 
cessful results in a cerebral palsy 
case, and bold attack on several mus- 
cles leads to overcorrection. This ap- 
plied much more to esotropias than to 
exotropias. An esotropia of 45 to 50 
diopters which in a normal child, may 
require a bilateral recession of the 
internal recti of 4 to 5 mm., may re- 
sult in a exotropia of 30 to 50 diopters 
if treated in the same way in a victim 
of cerebral palsy. 


Now, where does the orthoptist fit 
into this picture? Frankly, in most 
cases orthoptic therapy is not re- 
quired. Training these children to 
coordinate their limbs in even a basic, 
grossly functional manner is a task 
for the physiotherapist and occupa- 
tional therapist, and in the majority 
of cases developing fine ocular coordi- 
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nation and fusion would be impos- 
sible. There is usually too much 
physical and mental deficiency to be 
overcome for there to be any satis- 
factory orthoptic ocular rehabilitation. 


In those children with minimal 
cerebral palsy involvement in whom a 
squint develops, orthoptic therapy is 
prescribed when indicated, just as it 
is in any other suitable squint case, 
and the results are comparable. There 
are other borderline cases; we have 
seen some strabismic children with 
more than minimal cerebral palsy in- 
volvement who have responded to 
treatment with orthoptics, but on the 
whole these are isolated cases. 


The cerebral palsied group is for- 
tunately a small one. It is discourag- 


ing to see these children so greatly 
afflicted and for whom we can do so 
little in so many cases. The orthoptist 
sees only a few such cases because the 
general mental and physical limita- 
tions of most patients with strabismus 
in this group make them unsuitable 
candidates for orthoptic therapy. The 
ophthalmologist is one of the team of 
specialists involved in the general sur- 
vey and rehabilitation of the cerebral 
palsied child. We too must be satis- 
fied in most cases with a limited de- 
gree of visual and ocular motor im- 
provement, achieved only after much 
persistence and effort. These children 
have so little to look forward to that 
it is a personal pleasure to contribute 
even a little to improve their ocular 
function and comfort. 
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In January 1960, plans were estab- 
lished for a clinical research project 
in ocular motility at Walter Reed 
Army Medical Center. Comprehen- 
sive statistics of the many variables 
involved in the etiology and treatment 
of strabismus have never before been 
recorded or analyzed by computers, 
although many ophthalmologists agree 
that it is only by a study of thousands 
of strabismus cases that the value of 
the various types of treatment will 
eventually be learned. 


Limited studies conducted by indi- 
vidual ophthalmologists have been 
published, but usually the analysis 
has been confined to one variable, 
the number of cases recorded has been 
small, and computers have not been 
utilized. A group study which was 
initiated by the Committee on Evalua- 
tion of the Nonsurgical Treatment of 
Strabismus of the American Academy 
of Ophthalmology and Otolaryngology 
was not pursued because uniformity 
in procedure could not be adequately 
maintained. 


It is evident from recent sym- 
posiums and publications that much 
disparity and variation exist in the 
consideration of proper treatment. 
The idea of beginning therapy early 
in life has been well accepted, but the 
common question as to just what the 


Orthoptic Technician, Ophthalmology Service, Depart- 
ment of Surgery, Walter Reed General Hospital, Walter 
Reed Army Medical Center, Washington, D. C. 


Presented at the Eastern Regional Meeting of American 
Association of Orthoptic Technicians, 
Rochester, N. Y. 


May 9, 1960, 


NEW PROCEDURE FOR COLLECTING RECORD DATA 


FLorENCE M. MacLean 
WASHINGTON, D. C. 


proper treatment is in any given case 
still remains. Because of the over 200 
variables and the marked differences 
of opinion, there is much confusion 
as regards treatment. At Walter Reed 
Army Medical Center the situation 
has been of concern to the physicians 
who enter the field of ocular motility. 
Spurred on by their interest in seek- 
ing suitable treatment for each indi- 
vidual and encouraged by the oppor- 
tunity presented in the large number 
of strabismus patients who come to 
the eye clinic, the ophthalmologists 
established the Muscle Clinic in the 
Department of Ophthalmology as a 
research project. 


Walter Reed Army Medical Center 
has been considered a suitable place 
for this study because (1) the hos- 
pital has a large eye clinic, with a 
high percentage of cases receiving 
surgical correction; (2) most of the 
patients to be included in the study 
were military dependents, making 
close contact and check-ups not too 
difficult; (3) the resident staff ex- 
pressed an interest and a desire to 
participate in this study; (4) Walter 
Reed Army Medical Center already 
has adequate facility for the study 
plus the cooperation of the Interna- 
tional Business Machine staff in doing 
the coding. For future purposes this 
study could be considered as an 
evaluation of the use of automation 
in the field of clinical medicine. The 
entire program will be under the 
supervision of one ophthalmologist. 
ensuring adequate control of the treat- 
ment program. 
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COLLECTING RECORD DATA 


V ORTHOPTIC REPORT 


Vv. Ae Far sc OD 
os 


ou 


C.U.T. 


Bar reading 
ac red glass ( ) good 
) poor 
ce red glass ( ) none 


N.P.A. sc OD ec OD Worth 4 dot 
os os Far 
Near 


Dom. Eye Far Handedness Head Tilt Face Tilt Chin Tilt 


Afterimage Stereopsis Visuscope 
(Type of test) (Type of fixation) 


Amblyoscope: Amblyoscope: 


Par - Obj angle Near - Obj angle 

Subj angle | Subj angle 
Superimposition Superimposition 
Retinal Correspondence Retinal Correspondence 
Suppression Suppression 

lst gr. targets lst gr. targets 

2nd gr. targets 2nd gr. targets 
Fusion Fusion 


De R- Ce R - De R- Ge Re 
Blur Point Clear Point Blur Point Clear Point 


Remarks 


It was agreed that a complete pro- and prior to surgery, evaluating the 
ram would include the services of amount of eye coordination and bin- 
n orthoptist. With a full-time or- ocular single vision and skill. A simi- 


hoptist on the staff, this aspect of the lar analysis will be made six weeks 
after surgery and again two years 


nerapy could be completed. The or- later. The orthoptist also directs the 
ioptist makes an orthoptic analysis orthoptic treatments, pre and_post- 
n each patient during the initial visit operatively. 
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ORTHOPTIC FOLLOWUPS 


Obj angle 
Subj angle 
Superimp. 
Ret. Corresp. 
Suppression 
Fusion 

Other Rx 


Obj angle 
Subj angle 
Superimp. 
Ret. Corresp. 
Suppression 
Fusion 

Other Rx 


Obj angle 
Subj angle 
Superimp. 
Ret. Corresp. 
Suppression 
Fusion 

Other Rx 


Obj angle 
Subj angle 
Superimp.e 
Ret. Corresp. 
Suppression 
Fusion 

Other Rx 


Obj angle 
Subj angle 
Superimp. 
Ret. Corresp. 
Suppression 
Fusion 

Other Rx 


It is the intent of this paper to 
present the forms on which the data 
will be recorded for coding and sta- 
tistical evaluation. 


In the first study only surgical 
cases will be under consideration. A 
thorough evaluation of each case will 
be computed prior to the surgical pro- 
cedure, six weeks postoperatively, and 
again two years postoperatively. Over 
two hundred variables will be in- 
cluded in the analysis, and results will 
be coded onto International Business 
Machines (IBM) cards. After several 
hundred cases have been coded, a sta- 
tistical analysis will be prepared 


Obj angle 
Subj angle 
Superimp. 
Ret. Corresp. 
Suppression 
Fusion 

Other Rx 


which will serve as a registry for 
strabismus. The study will continue 
over a period of years. 


Each strabismus case enlists the use 
of fourteen cards with 80 columns 
each for coding. Cards 1 to 10 include 
history, previous treatment, first ex- 
amination at Walter Reed Army 
Medical Center, followed by subse- 
quent treatment and check-ups by the 
ophthalmologist. Cards 11 to 14 in- 
clude the orthoptic evaluation and 
treatment. 


For the benefit of orthoptists inter- 
ested in establishing a similar coding 
system, card 11 records the initial 
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orthoptic analysis and therapy; card 
12 records the immediate preoperative 
examination and immediate postop- 
erative therapy; card 13 records the 
six-week postoperative examination 
and therapy, and card 14 records the 
two-year postoperative analysis and 
treatment. The same outline is used 
on all four cards. 


Treatments are recorded under spe- 
cific headings according to the ob- 
jectives desired. The activities suit- 
able to each heading are arranged in 
groups according to their similarity 


and, in some instances, according to 
the need for increased skill in per- 
formance. 


Attached is an outline of the Mus- 
cle Research Project, the codes, and 
the IBM coding sheets. By the use of 
this method of recording and evalua- 
tion, it is hoped that a more compre- 
hensive statistical evaluation may be 
possible. 
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ORTHOPTIC EVALUATION CODE 


Register Number 1-7 
Card Number 8-9 


11—Initial examination and therapy 


12—Immediate preoperative examina- 
tion and immediate postoperative 
therapy 


13—-Six-week postoperative examina- 
tion and subsequent therapy 


14—-Two-year postoperative examina- 
tion and subsequent therapy 


A. First Visit 


Correction 
(1) With 
(2) Without 


1. Red Glass 


a. Near 
(1) Fuse 
(2) Diplopia 
(3) Suppression OD 
(4) Suppression OS 
(5) Suppression Alternating 


b. Far 
(1) Fuse 
(2) Diplopia 
(3) Suppression OD 
(4) Suppression OS 
(5) Suppression Alternating 


2. Worth 4-dot 


a. Near 
Foveal 
(1) Fuse 
(2) Diplopia 
(3) Suppression OD 
(4) Suppression OS 
(5) Suppression Alternating 


Parafoveal 

(1) Fuse 

(2) Diplopia 

(3) Suppression OD 

(4) Suppression OS 

(5) Suppression Alternating 


b. Far 
Foveal 
(1) Fuse 
(2) Diplopia 
(3) Suppression OD 
(4) Suppression OS 
(5) Suppression Alternating 


Parafoveal 

(1) Fuse 

(2) Diplopia 

(3) Suppression OD 

(4) Suppression OS 

(5) Suppression Alternating 


3. Afterimage 


(1) Normal 
(2) ARC 


13 
10 
11 
12 
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4. Visuscope 18 f. Suppression 


(1) Foveal Group I 25 
(2) Parafoveal (1) OD 
(3) Paramacular (2) OS 
(4) Eccentric (3) Alternates 
(5) Lost 
Group II 26 
5. Amblyoscope (1) Foveal 
Correction 19 (2) Macular 
(1) With (3) Paramacular 


(2) Without 


g. Fusion 
Far (1) Foveal 
a. Objective angle—in 5 prism diop- 
(2) Macular 
tar 20 (3) Paramacular 
(1) 1to5d 
(2) 6to 10d 
(3) 11 to 15d h. Fusional Amplitudes 
(4) 16 to 20d Divergence 28 
(5) 21 to 25d (1) Excellent—13 B.I. and over 
(6) 26 to 30d (2) Good — 9 BI. to 12 B.I. 
(7) 31 to 35d (3) Fair — 4B.1. to 8 B.I. 
(8) 36 to 40 d (4) Poor — 3 BI. or less 
(9) 41 to 45d Convergence 29 
(0) 46 and over (1) Excellent—40 B.O. and over 
Orthophoria—blank column (2) Good —30 B.O. to 39 B.O. 
(3) Fair —19 B.O. to 29 B.O. 
b. Subjective angle (Same as above) 21 (4) Poor —18 B.O. or less 


c. Deviation 22 6. Amblyoscope 
(1) ST Near (Same as above) 30-37 
(2) ST with LH Divergence 38 
(3) ST with RH (1) Excellent—20 B.I. and over 
(4) ST with DH (2) Good —12 B.I. to 19 BI. 
(5) XT (3) Fair — 6 BI. to 11 B.I. 
(6) XT with LH (4) Poor — 5 BI. or less 
(7) XT with RH Convergence 39 
(8) XT with DH (1) Excellent—46 B.O. or over 
(9) Orthophoria with LH (2) Good —35 B.O. to 45 B.O. 
(0) Orthophoria with RH (3) Fair —19 B.O. to 34 B.O. 


Orthophoria—Blank column (4) Poor —18 B.O. or less 


d. Vertical—in 2 prism diopter steps 23 7. Scotomas of Suppression 


(1) 1to2d a. Method of Measurement 40 
(2) 3to4d (1) Loose prisms and red glass 

(3) 5to6d (2) Amblyoscope 

(4) 7to8d (3) Lancaster red-green test 

(5) 9to 10d (4) 1 and 2 

(6) 11 to 12 d (5) 1 and 3 

(7) 13 to 14d (6) 2 and 3 

(8) 15 to 16d (7) 1 and 2 and 3 

(9) 17 to 18 d 

(0) 19 and over b. Measurement in Diopters—5 prism 


No vertical—blank column 


diopter steps 41 
(1) 1 to5d 
e. Superimposition 24 (2) 6 to 10d 
(1) Stable (3) 11 to 15d 
(2) Unstable (4) 16 to 20 d 


(3) Lost (5) 21 to 25d 
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8. Stereopsis 42 c. Home Activities 
Group I Group I 
(1) Wirt (1) Handcrafts 
Verhoeff (2) Television 
Stereoscope (3) Games 
1 and 2 (4) 1 and 2 
1 and 3 (5) 1 and 3 
2 and 3 (6) 2 and 3 
1 and 2 and 3 (7) 1 and 2 and 3 
Group II 
Group II (1) Reading 
(1) Amblyoscope (2) Follow-the-dot 
(2) Red-green lenses and Key- (3) Other 
stone red-green cards (4) 1 and 2 
(3) Housefly (5) 1 and 3 
(4) 1 and 2 (6) 2 and 3 
(5) 1 and 3 (7) 1 and 2 and 3 
(6) 2 and 3 
9 
2. Disruption of ARC and Eccentric 


Fixation 
9. Group I 


(2) 4 (1) Euthyscope 
(3) (2) Coordinator 
(3) Amblyoscope 
(4) 1 and 2 
(5) 1 and 3 
(6) 2 and 3 
(7) 1 and 2 and 3 


Group II 


(1) Localisator 

(2) Home Exercises 
(3) 

ORTHOPTIC TREATMENT (4) 1 and 2 


(0) 95 to 100 


1. Visual Acuity 
a. Occlusion 3. Diplopia Exercises 
(1) Occluder (1) Red glass diplopia 
(2) Frosted or taped lens (2) Diplopia without red glass 
(3) Elastoplast (3) Physiological diplopia 
(4) 1 and 2 
b. Office Activities (5) 1 and 3 
Group I (6) 3 and 3 
(1) Localisator (7) 1 and 2 and 3 
(2) Corrector 
(3) Drill 


(4) 1 and 
(5) 1 and Group 


6) 2 and (1) Amblyoscope 
am (2) Mirror superimposition 
(7) 1 and 2 and 3 (3) Stereoscope 
(4) 1 and 2 
Group II (5) 1 and 3 
(1) Separation trainer (6) 2 and 3 
(2) Coordinator (7) 1 and 2 and 3 
(3) “E” charts at different dis- 
tances Group II 

(4) 1 and 2 (1) Stereomotivator 
(5) 1 and 3 (2) Hole-in-hand 

and 3 (3) 

and 2 and 3 (4) 1 and 2 


4. Superimposition Exercises 
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5. Anti-suppression Exercises Group VII 
Group I (1) Bar reading 
(1) Amblyoscope (2) Tibb’s binocular trainer 
(2) Physiologic diplopia—all (3) 
variations : (4) 1 and 2 
(3) Bar framing 
(4) 1 and 2 
(5) 1 and 3 
(6) 2 and 3 6. Exercises to develop fusional range 
(7) 1 and 2 and 3 and endurance 


Group II Group I 


(1) Mirror superimposition 
(2) Stereomotivator 

(3) Cheiroscope 

(4) 1 and 2 

(5) 1 and 3 

(6) 2 and 3 

(7) 1 and 2 and 3 


(1) Amblyoscope 

(2) Stereomotivator 

(3) Walraven bar separator and 
loose prisms 

(4) 1 and 2 

(5) 1 and 3 

(6) 2 and 3 

(7) 1 and 2 and 3 


Group III 


(1) Remy separator 
(2) Red tracing 
(3) Red reading 
(4) 1 and 2 

(5) 1 and 3 

(6) 2 and 3 

(7) 1 and 2 and 3 


Group II 


(1) Red glass and light 

(2) Red glass and two-colored 
number 

(3) Loose prisms 

(4) 1 and 2 

(5) 1 and 3 

(6) 2 and 3 


(7) 1 and 2 and 3 
Group 


(1) Walraven Bar separator G 
roup III 
(2) Red glass and_ two-colored 
number 


(3) Hole-in-hand (2) Worth-Black amblyoscope 


(1) Stereoscope 


(4) 1 and 2 (3) Orthofuser 


(5) 1 and 3 (4) 1 and 2 
(6) 2 and 3 (5) 1 and 3 


1 
(6) 2 and 3 
9 
(7) 1 and 2 and 3 (7) 1 and 2 and 3 


Group V 

(1) Red-green lenses with red- 
green screen on T.V. (1) Bar reading 

(2) T.V. Trainer (2) NPC exercises with card- 

(3) Red-green lenses with red- board and pin 
green screen and white sten- 3) Finger-to-nose 
cils 4) and 2 

(4) 1 and 2 5) and 3 

(5) 1 and 3 6) and 3 

(6) 2 and 3 7) 1 and 2 and 3 

(7) 1 and 2 


Group 


and 3 
Group V 
Group VI (1) Split cards 
(1) Worth-Black amblyoscope (2) T.V. trainer 
(2) Stereoscope (3) Red-green lenses and 
(3) Orthofuser green screen 
(4) 1 and 2 (4) 1 and 2 
(5) 1 and 3 (5) 1 and 3 
(6) 2 and 3 (6) 2 and 3 
(7) 1 and 2 and 3 (7) 1 and 2 and 3 
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COLLECTING RECORD DATA 


7. Dissociation Exercises 


Group I 
(1) Hole-in-hand 
(2) Loose prism—base-in 
(3) Remy separator 
(4) 1 and 2 
(5) 1 and 3 
(6) 2 and 3 
(7) 1 and 2 and 3 


Group II 
(1) Amblyoscope 


(2) Blurring and clearing with- 


out correction 
(3) Walraven bar separator 
(4) 1 and 2 
(5) 1 and 3 
(6) 2 and 3 
(7) 1 and 2 and 3 


Group III 
(1) Orthofuser 
(2) Stereoscope 
(3) Worth-Black amblyoscope 
(4) 1 and 2 
(5) 1 and 3 
(6) 2 and 3 
(7) 1 and 2 and 3 


Group IV 
(1) Bar reading 
(2) 
(3) 


8. Stereopsis Exercises 
Group I 
(1) Amblyoscope 
(2) Red-green lenses with Key- 
stone red-green cards 
(3) Stereomotivator 
(4) 1 and 2 
(5) 1 and 3 
(6) 2 and 3 
(7) 1 and 2 and 3 


Group II 
(1) Stereoscope 
(2) Worth-Black amblyoscope 
(3) Orthofuser 
(4) 1 and 2 
(5) 1 and 3 
(6) 2 and 3 
(7) 1 and 2 and 3 


Number of Visits 
Handedness 
(1) Right 
(2) Left 
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ANOMALOUS RETINAL CORRESPONDENCE: 
A FIVE-YEAR SURVEY 


H. LAUGHLIN 
IOWA CITY, IOWA 


Tue purpose of this paper is to give 
additional information regarding the 
use of a classification of anomalous 
retinal correspondence which was 
first presented in 1955.° It cannot add 
new information of a physiologic na- 
ture to the subject of anomalous cor- 
respondence. Neither can it take 
shape without quoting from some of 
the excellent papers already written 
by ophthalmologists and orthoptists. 


It may, indeed, be regarded as a 
plea for more careful recording of 
the original status and end results of 
the treatment of anomalous corre- 
spondence over a period of years so 
that impressions and ideas gained in 
our offices and clinics can be sub- 
stantiated and become mutually help- 
ful. 


In an earlier paper,’ it was reported 
that because of geographical and time 
factors involved, the patients in whom 
anomalous correspondence was still 
present were dependent on occlusion 
and voluntary alternation exercises, 
rather than on intensive instrument 
work. 


This situation still prevails at Iowa. 
Actual therapy sessions are reserved 
for cases in which normal retinal cor- 
respondence is established but fusion- 
al amplitudes are inadequate; for ex- 
ample, surgical cases (preoperative 


Orthoptic Technician, Department of Ophthalmology, 
University Hospitals, Iowa City, Iowa. 


Presented at the Annual Meeting of American Associa- 
tion of Orthoptic Technicians, October 11, 1960, Chicago, 
Ill. 
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and postoperative), intermittent de- 
viations (including accommodative 
esotropia), and convergence insuffi- 
ciencies. 


By definition, normal correspond- 
ence is present when corresponding 
retinal points or areas in the two eyes 
have a common visual direction. If 
the eyes are straight, there is single 
binocular vision or fusion. Misalign- 
ment of the visual axes gives rise to 
diplopia because of the stimulation of 
noncorresponding areas. 


Anomalous retinal correspondence 
may be defined (1) as a condition in 
which corresponding retinal areas, 
especially the two foveas, acquire 
different visual directions; or (2) as a 
condition in which noncorresponding 
retinal areas acquire a common visual 
direction. This comes about as a sen- 
sory adaptation to a motor anomaly 
(deviation of the visual axes). 


One cannot discuss anomalous cor- 
respondence without pointing out the 
discrepancy between the terminology 
used in England and that which is 
used here. I think I am correct in 
saying that the majority of orthop- 
tists who receive their training in 
England prefer to classify patients as 
having either (1) normal correspond- 
ence or (2) anomalous correspondence 
or (3) lack of normal correspond- 
ence—those in the third group being 
potential cases of anomalous corre- 
spondence. Accordingly, in such a 
classification, only the patients dem- 
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onstrating anomalous fusion with 
foveal sized slides are considered to 
have anomalous correspondence. 


There would seem to be general 
agreement with Maurer,® who has 
stated that since anomalous corre- 
spondence is such a persistent condi- 
tion and so difficult to cure, it is better 
to attempt to prevent its development. 


Mayou’ has pointed out that par- 
ticular care must be taken in diagnos- 
ing anomalous correspondence in the 
presence of amblyopia, since in many 
cases the patient will obtain normal 
correspondence as soon as the visual 
acuity improves, and in esotropia with 
an accommodative factor, since the 
angle of deviation varies with the 
amount of accommodation and may 
give the appearance of anomalous 
correspondence when in fact, corre- 
spondence is normal. 


Since we know that differences in 
terminology exist, we recognize the 
type of patient described by another 
orthoptist but we may hesitate to 
agree upon Classification. For instance 
three different examiners may de- 
scribe retinal correspondence existing 
in a particular case in three ways: 
(1) as lack of normal correspondence; 
(2) as negative anomalous corre- 
spondence; or (3) as either 4, 6 or 8 
of the classification on which this 
paper is based. 


When thinking in terms of the first 
description, it is difficult to see a real 
difference between “abnormal” and 
“lack of normal’ correspondence. 


In the second group, “negative 
anomalous” suggests denial of an 
omalous condition and is therefore, 
nfusing. In this paper, the issue is 
oided by using numbers and a more 
tailed classification. The intention 
been to simplify the correlation. 


EXPLANATION OF CODE NUMBERS 


1. NRC (normal retinal correspond- 
ence)—Fusion at objective angle 


2. Supp. NRC—‘‘Jump”’ at objective 
angle 


3. Harmonious ARC—Fusion at zero 


4. Supp. Harmonious ARC—‘Jump” 
zero 


5. Unharmonious ARC—Fusion be- 
tween objective angle and zero 


6. Supp. Unharmonious ARC — 
“Jump” between objective angle 
and zero 


7. No subjective findings 


8. No definite subjective angle; di- 
plopia at objective angle 
ET-heteronymous 
XT-homonymous 


9. Vertical ARC 


10. No simultaneous perception 


Regardless of differences in classi- 
fication and in techniques used to 
attain our common goal, we welcome 
new ideas and appreciate the efforts 
of colleagues whose inquisitive minds 
keep us moving forward. In the final 
analysis we arrive at somewhat the 
same conclusions. I found very few 
cases in groups 3 (fusion at zero) 
and 5 (fusion between objective angle 
and zero). There were many more 
in the “suppression” groups, particu- 
larly in group 8, where the only in- 
formation was “crossed diplopia at 
objective angle” (in esotropia) and 
“homonymous diplopia at objective 
angle” (in exotropia). To me this 
diplopia means that the two foveas 
have acquired different visual direc- 
tions and anomalous correspondence 
prevails to some degree. If my classi- 
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fication of anomalous correspondence 
did not include the _ suppression 
groups, it would be much smaller. 


The most important obstacle to 
overcome is suppression. Walraven® 
emphasizes the need for eradication 
of foveal suppression, reporting good 
results in 91 of 106 cases of anoma- 
lous correspondence. It would be de- 
sirable to be able to make a real com- 
parison between results of “intensive 
treatment” and “treatment without 
benefit of intensive orthoptics, using 
instruments.” This would necessitate 
the use of a common classification. 


The method of treating anomalous 
correspondence as described by Tibbs*® 
relies upon preliminary antisuppres- 
sion exercises. Maintenance of foveal 
fixation is necessary throughout treat- 
ment. Tibbs considers that anomalous 
correspondence is present in nonac- 
commodative esotropia if the subjec- 
tive and objective measurements are 
different. She warns us that there 
may be a variable shift on the major 
amblyoscope in accommodative eso- 
tropia which must not be confused 
with anomalous correspondence. 


Fixation, central, steady and sus- 
tained, is of prime importance in both 
diagnostic and therapeutic procedures. 
As we become more proficient at gain- 
ing good fixation, “unknown quanti- 
ties” become less. 


With this in mind, an evaluation in 
our clinic includes instruction in ei- 
ther monocular fixation, alternate 
fixation with red glass over dominant 
eye, or awareness of proper diplopia 
within the angle of squint. Age readi- 
ness, of course, and some promise of 
binocular function are prerequisite to 
this evaluation. Any simple _pro- 
cedure which can be performed in the 
office and supervised by the parent is 
assigned as a home exercise to be done 


in addition to the prescribed occlusion 
until the time of the next evaluation 
by orthoptist and ophthalmologist. 
This has been very worthwhile and 
helps to offset the lack of intensive 
therapy in our clinic. 


Knight* in her paper on “Orthoptic 
Variations” describes how progress 
was made in five out of ten cases of 
abandoning the attempt to gain nor- 
mal correspondence in its strictest 
sense and concentrating instead upon 
improving amplitudes at the patient’s 
subjective angle. In making the choice 
between treatment or nontreatment of 
anomalous correspondence, authorities 
do not always agree. When a patient 
has useful visual acuity in each eye, a 
fair cosmetic position and no symp- 
toms, most ophthalmologists and or- 
thoptists would consider this sensory 
adaptation of anomalous correspond- 
ence to be a satisfactory adjustment 
on the part of the patient, making 
interference by either surgical pro- 
cedures or orthoptics unnecessary. 
However, where unstable factors are 
involved, it seems unfair to the pa- 
tient to assume that a number of 
consecutive trial sessions will decide 
his prognosis for all time. Patients 
with an unstable retinal correspond- 
ence deserve periodic evaluations and 
guidance in order that we may fulfill 
the orthoptic aim of “the best possible 
use of the two eyes together.” 


The problem of when to treat and 
when not to treat anomalous corre- 
spondence was ably presented by 
Eustis and Ferguson.’ Although their 
techniques and terminology regarding 
anomalous correspondence differed, 
each emphasized the need for a more 
precise selection of cases. 


The need for research in orthoptics 
always has been one of Burian’s major 
concerns.” Bryer has also pointed out 
the need for research in orthoptics.’ 
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Nearly all of you must at some time have 
been faced with the almost hopeless task of 
finding time to do the necessary research to 
obtain proof for the ideas formed in practice. 
I should like to think that sometime in the 
near future one or more research establish- 
ments may be set up on a permanent basis— 
two or three orthoptists could be employed to 
do nothing but research—to gather material 
for statistical analysis in their area and assist 
with investigations throughout the country. 


A basic requirement in accomplishing 
this end would be a much more 
standardized form of recording. 


In an institution such as the State 
University of Iowa Hospital, there is 
great wealth of material. For the 
present study, a coding system has 
been developed since 1955 which is 
of use in recording and also offers an 
opportunity for orthoptic students to 
summarize their findings on each 
patient. 


This code system enables us to 
select from our card file, cases in all 
categories ranging from accommoda- 
tive esotropia to the more obscure 
“Jaw winking.” Other pertinent in- 
formation (address, age, hospital 
number, etc.) is included to facilitate 
obtaining the patient’s complete medi- 
cal history when necessary. The time 
consumed in a survey of nearly 2,000 
cases is tremendous. Patients certain- 
ly deserve all of our attention during 
office hours, but once the research 
project was begun we often found 
ourselves thinking, “If it were not for 
the patients, we could get so much 
more done.” 


An evaluation in our clinic consists 
briefly, general observation for 
such things as head tilt or epicanthus 
end the tests which are repeated at 
©.e-month to six-month intervals, in 
far as age readiness and coopera- 

m allow. They are: 


1. Visual acuity 
2. Worth 4-dot 


3. Fixation—quality, preference, an- 
gle kappa, etc. 


4. Versions 


5. Measurement of deviation by 
(a) corneal reflection (Hirschberg, 
Krimsky), (b) cover tests, and 
(c) major amblyoscope 


6. Near point of convergence—objec- 
tive and subjective 


7. Interpupillary distance 


8. Status of binocular vision as tested 
on the major amblyoscope (includ- 
ing fusional amplitudes if any), 
diplopia test, stereoscope, polaroid 


fly 


9. Status of retinal correspondence as 
tested on the major amblyoscope, 
and the afterimage test. 


The results of these tests are re- 
corded at each visit. However, only 
the retinal correspondence as de- 
termined on the major amblyoscope is 
reported in this survey (table I). Of 
the various tests, those employing the 
major amblyoscope more nearly simu- 
late casual seeing and at the same 
time provide a controlled situation. 


All heterotropia cases in which the 
patient made his initial visit after 
January 1, 1955, were tabulated. The 
first column indicates the age of the 
patient at the time of the first visit. 
The second column shows the dis- 
tribution of the 1,850 patients in the 
different age groups. 


Of the 1,850 cases, only 1,263 were 
included in the study because 587 had 
been evaluated only once and there- 
fore lacked subsequent findings for 
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Taste II 
AveraGE NumBer oF EvauaTions Per Patient 
ace av NUMBER OF EVALUATIONS PER PATIENT OVER PERIOD OF: 
EVALUATION 1 YEAR 2 YEARS 3 YEARS 4 YEARS 5 YEARS 
—2 4 7 10 13 13 
2 4" 9 9 16 
es ae 4 7 9 13 13 
4 7 9 10 12 
8 8 10 
7 7 10 
13-20 3 5 
+ 7 8 9 8 


| 


comparison. There are several reasons 
for this: 


(1) Enough time had not elapsed 
since the first visit to warrant a 
second visit; 

(2) Some of the patients were sent in 

only for consultation and then 

sent back to the referring oph- 
thalmologist. 

(3) Some of the patients, after obtain- 

ing information and advice de- 

cided to do nothing further about 
the condition. 

(4) Some of the patients, especially 

in the older age groups, had un- 

dergone some surgical procedure 
for cosmetic improvement after 
the first visit and although they 


were seen postoperatively by the 
doctor, did not return to the or- 
thoptic clinic to continue treat- 
ment by orthoptics. 


The average number of evaluations 
per patient is recorded in table II. 
Occasional trial “series” in certain 
normal correspondence cases are not 
included here. The initial visit may 
have taken place any time between 
January 1, 1955, and January 1, 
1960. In some cases all of the visits 
were in the same year; in others, they 
were distributed over two to five 
years. For this reason it seemed only 
fair to indicate the average number of 
visits per patient in each span of years 
as well as in each age group. For 
example, in the group of patients who 
were 5 years old at the first visit, 
those who came for one year only 
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averaged four visits during that year. 
Those who were seen over a two-year 
period averaged seven visits in that 
period of time. Likewise, the average 
was eight visits in three years, ten 
visits in four years, and twelve visits 
in five years. These figures did not 
vary as much in the different age 
groups as I would have predicted. 


Distribution of Patients in Table I 


Column 1 (under Status of Retinal 
Correspondence) contains the number 
of patients with normal correspond- 
ence in each age group. A substantial 
increase in this column is shown for 
the latest findings (under B). The 
greater increase is in the younger 
groups, as we would expect. You will 
notice that there was no increase 
in the 11-year-old and 12-year-old 
groups. Is it surprising to find normal 
correspondence so prevalent in the 
group of patients who were twenty 
years old or more at the time of the 
first visit? Perhaps not, when we con- 
sider that very few patients with 
early onset of squint would have de- 
layed the first visit until adulthood. 
So it is reasonable to suppose that 
most of the patients in this age group 
have had intermittent heterotropia 
which became constant or have had 
an injury resulting in paralytic 
squint. 


Column 2 (supp. NRC) really gives 
us concern. No angle of anomaly re- 
mains, yet there is persistent central 
suppression. In all age groups except 
the oldest (20+ years) there are 
more patients with suppression nor- 
mal correspondence at the latest visit 
han were found in that category at 
the first visit. We like to think that 
nany of these are in a transition 
riod on their way to normal cor- 
espondence, but we know from ex- 


perience that some patients cannot 
seem to get beyond this last hurdle. 
In this instance, it would be interest- 
ing to know how many such patients 
had been operated upon before a 
substantial diplopia awareness was 
gained. Unfortunately, we did not 
begin to code surgical procedures or 
orthoptic series until July 1958, and 
to search for this data in so large a 
number of medical histories was not 
feasible. 


The small number of entries in 
columns 3, 4, 5, 6 shows the low inci- 
dence of fusion or “jump” at an 
anomalous subjective angle. I would 
have estimated a much larger number 
of such cases. 


In column 7, where the predomi- 
nance of “no subjective findings”’ is 
in the younger age groups, we know 
that advancing maturity will find 
many of them transferred to columns 
1 or 2 because they are routinely 
being observed and occluded. The 
fact that a few in the older age groups 
never get beyond the stage of “no 
subjective findings” is explained by 
the considerable number of patients 
sent for cosmetic improvement from 
our state institutions. Another source 
of surprise for me was the number of 
children 5 and 6 years old who did 
not respond subjectively at the first 
visit. I would have given credit for 
more cooperation in these groups. 


If we had not worked so hard with 
the patients recorded in column 8, 
some of them would have been in 
column 7. If we could have worked 
longer and harder, they might have 
been distributed in columns 3, 4, 5 
and 6. The finding of anomalous 
diplopia with wide separation of 
images at the objective angle places 
these patients in an anomalous cor- 
respondence category, at least until 
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the elusive subjective angle can be 
captured by antisuppression maneu- 
vers. 


Column 9 is notable for its blank 
spaces. When starting our coding 
system, we thought we would find 
vertical anomalous correspondence on 
the troposcope and this was found in 
one patient in the age group ranging 
from 13 to 20 years. 


Column 10 needs no explanation. 
Obviously, deep amblyopia is a com- 
mon finding in this group. There 
seem to be more amblyopes in B than 
in A. Perhaps, through the years, we 
have become more discerning. 


In summarizing the interest and 
concern which prompted this bit of 
research, I would like to quote Burian’ 
in dealing with the question, “Why 
do we bother with anomalous corre- 
spondence?” 


We cannot deny that it is of greatest in- 
terest to those to whom the theory of binocu- 
lar vision presents a real challenge. How- 
ever, this is not a sufficient reason for the 
practicing ophthalmologist to occupy himself 
with this somewhat obscure and much de- 
bated phenomenon. As I see it, the practicing 
ophthalmologist will have two questions in 
his mind in connection with anomalous cor- 
respondence. One question is whether it is an 
obstacle to binocular vision about which 
something ought or ought not to be done 
therapeutically; the other is whether it is a 
condition which may interfere with surgical 
success. 


I would answer the first question by saying 
that the majority of ophthalmologists who 
have had sufficient experience with orthoptics 
to be competent to pass judgment feel that 
anomalous correspondence is a serious ob- 
stacle to binocular vision which should be 
removed and can be removed in a large num- 
ber of patients. However, there are a few no 
less competent men whose experience has 
been that, while anomalous correspondence is 
indeed an obstacle to binocular vision, the re- 
sult of the treatment is so unsatisfactory that 
it is not warranted. 


These discrepancies in the results are 
doubtless due to the classification adopted by 
those reporting their results. As I have 
stressed before, in addition to a_ scientific 
definition of anomalous correspondence, we 
need a clinical definition and classification on 
which the majority of men interested in this 
field can agree. Only after such an agree- 
ment has been reached can comparable sta- 
tistical data be developed. 


The outcome of these studies should then 
also answer the second question of whether 
or not anomalous correspondence adversely 
influences the end result of surgery for squint. 

Surely every orthoptist has her 
ow.1 ideas regarding classification and 
results of therapy in cases of anoma- 
lous retinal correspondence. It re- 
mains for us to make a more or- 
ganized and concerted effort to pool 
our findings. If this paper brings 
forth statistics and constructive criti- 
cism leading to more effective screen- 
ing and well-chosen therapy, it will 
have served its purpose. 
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ONE HUNDRED AND FIFTY CONSECUTIVE 
CASES OF STRABISMUS 


SHIRLEY RuzEsKY 
EDMONTON, ALBERTA, CANADA 


Tue purpose of this paper is to dis- 
cuss and review 150 consecutive cases 
of strabismus occurring in the private 
practice of one ophthalmologist, a 
staff member of the University of 
Alberta Hospital in Edmonton. Ori- 
ginally this review was planned to 
include a number of cases of adult 
squint, both concomitant and paraly- 
tic, but it was decided that orthoptists 
would find it more interesting and 
instructive if we confined our atten- 
tion to 150 consecutive cases of con- 
comitant strabismus in children. 


This group of cases will be com- 
pared to 230 consecutive cases re- 
ported by Schlossman and Shier® in 
1955, 483 selected cases by Cooper? in 
1955, and 40 odd cases selected at 
random by Dolores Engel.* 


Sixty-three of the children in this 
series were boys and 87 were girls. 
The age at onset is an important fac- 
tor in strabismus, but it was not ob- 
tainable for 30 of the children, as a 
number of the patients in our study 
were from foster homes and others 
were Indian and Eskimo children not 
accompanied by their parents. In the 
remaining 120 patients, strabismus 
was recorded as appearing at the age 
of one year or before in 50 of the 
children and between the ages of one 
ind five in 56 children. There were 
‘4 children in whom the strabismus 
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was reported as appearing after they 
were five years old. Wheeler stresses 
the importance of the age of onset as 
a factor in choosing the method of 
treatment. 


The strabismus was related to a 
definite precipitating factor in only 21 
cases. Ten children showed a history 
of illness or injury at the time of 
onset, and in eleven children heredity 
was an apparent factor. Schlossman 
and Priestley* believe heredity to be 
an accountable factor in 47 per cent 
of all cases of strabismus. 


Thirty-eight of the 150 children 
had a divergent type of deviation and 
112 had a convergent deviation. The 
percentages represented by these fig- 
ures—25 per cent were divergent and 
75 per cent convergent—are compar- 
able to those of Cooper,? who, report- 
ing from a series of 483 cases of 
strabismus, found 21 per cent were 
divergent and 79 per cent convergent. 


Of the 112 children with convergent 
strabismus, 58 had unilateral fixation 
and 54 had alternating fixation; 17 
had pure accommodation, 45 had 
mixed accommodation and 50 had 
only a small amount of accommoda- 
tion or none at all. Fusion was pres- 
ent in 37 patients and absent in 75 
patients. Thirty-two of the 112 pa- 
tients had amblyopia, of whom 12 had 
eccentric fixation. 


Considering the group with onset 
up to one year of age from the point 
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of view of treatment, there seems to 
be an increasing tendency to early 
surgical correction. Prolonged at- 
tempts at other types of treatment 
seem eventually to end in surgical 
correction and as Wheeler has sug- 
gested, an early operation may avert 
the development of abnormal retinal 
correspondence, may reduce the inci- 
dence of amblyopia, and may pre- 
vent secondary changes occurring in 
the extraocular muscles. 


In the older age groups, refraction 
and accommodation are of greater im- 
portance. Correction of the refractive 
error, the use of miotics, the use of 
occlusion, and orthoptic treatment are 
all helpful to varying degrees. Those 
who have a residual deviation despite 
the use of these medical means are 
candidates for surgical correction. 


The divergent cases have been arbi- 
trarily divided into groupings of di- 
vergence excess, convergence insuffi- 
ciency, and those with approximately 
the same angle for distance and near. 
The mixed group is slightly larger 
than either of the other two. In re- 
gard to the divergent cases, it has 
been our observation that those pa- 
tients who have phoria at an early 
age will in time develop a definite 
tropia, and those who already have 
definite tropias will gradually in- 
crease their angles of deviation, no 
matter what type of medical or or- 
thoptic treatment is instituted. It is, 
our routine practice to correct myopia 
and astigmatism fully and to under- 
correct hyperopia. As far as orthop- 
tics is concerned, antisuppression ex- 
ercises are emphasized. Convergence 
exercises are rarely used because in 
our experience, active convergence ex- 
ercises prior to surgical intervention 
may be responsible for postoperative 
esotropia. Therefore, we confine our 


SHIRLEY RUZESKY 


orthoptic approach almost exclusively 
to antisuppression exercises. 


In our area these cases are usually 
operated upon when the child is be- 
tween the ages of two and four years, 
and the surgical correction is usually 
symmetrical. If postoperatively a gross 
undercorrection is present, further 
surgical intervention is necessary. If 
a mild undercorrection has resulted, 
antisuppression exercises stressing ver- 
gences, together with minus _ three 
spheres and base-in prisms, may be 
effective. A mild early postoperative 
overcorrection is quite desirable. 
Should a moderate overcorrection be 
apparent, Floropryl, orthoptic treat- 
ments and bifocals may be helpful 
in overcoming it. In these cases it is 
important to develop a technique of 
“stalling” for the so-called “tincture 
of time;” “studied neglect” will often 
effect a satisfactory cure. In those 
rare cases in which gross overcorrec- 
tion has resulted, the stalling tech- 
nique may not be feasible, as the 
parents are displeased that their child 
is now crosseyed. In those infrequent 
cases, reoperation becomes necessary. 


As to the management of purely 
accommodative squint, we have fol- 
lowed Wheeler’s suggestions. We di- 
vide those patients whose eyes are 
straight with glasses into two groups: 
(1) those with a refractive error of 
less than a +4.00 sphere with a 
+-1.50 cylinder and (2) those who re- 
quire a greater correction in order to 
relieve the deviation. In those re- 
quiring less than a plus 4 sphere with 
a +1.50 cylinder, conservative surgi 
cal intervention has often been the 
procedure of choice. Wheeler states 
that in this group postoperative sec- 
ondary divergence is not likely to oc 
cur. Certainly in many of these cases 
we are influenced by other factors 
If the parents do not object to glasses 
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on their child, and if the patient will 
wear them without complaint, then 
this is the treatment recommended. 
If, however, the parents are extremely 
unhappy because their child must 
wear glasses, and if great difficulty is 
encountered in getting the patient to 
wear them, then we consider the 
possibility of surgical correction. 


The presence or absence of fusion 
and the incidence of amblyopia and 
eccentric fixation were mentioned 
earlier. Relative to these two factors, 
I would like to repeat the principles 
proposed by Costenbader.t In the 
treatment of strabismus, the goal is 
the best possible vision in each eye, the 
best possible binocular alignment with 
harmonious movements, and the most 
secure single binocular vision. It 
seems essential that these aims must 
continually be kept in mind, and that 
every effort must be made to obtain 
these three qualities of good vision, 
good alignment and good binocular 
vision. 


It has been our experience that of 
these three objectives good cosmetic 
alignment is the easiest to accomplish. 
Unfortunately, many ophthalmolo- 
gists seem to be satisfied if the eyes 
are straight. We consider this to be 
strictly a “‘head in the sand” approach. 
The role of the orthoptist in regard to 
good vision and good binocular vision 
is essential. Every effort should be 
made to develop and improve the 
fusional ability. As far as amblyopia 
is concerned we are convinced that 
total occlusion is basic. Much has 
been written about psychological 
trauma associated with total occlusion 

id because of this and other factors 

iny have had a tendency to settle 
‘or intermittent patching. In our ex- 

rience, if we have explained the 
uation to the parents so that they 
\ iderstand the purpose of the treat- 


ment, they will cooperate. Our prob- 
lem is rarely with the child, but often 
with parent; but if the parent is 
relatively intelligent, little difficulty 
is encountered. It is essential that the 
parents understand the purposes and 
aims of total occlusion. If. no im- 
provement has been demonstrated 
after using occlusion for the standard 
test period of six weeks, we do not 
persist, but if beginning improvement 
is apparent, we will pursue this course 
for months. In cases of eccentric fixa- 
tion, restraint must be used because of 
the possibility of reinforcing the ec- 
centricity. In such cases, patching the 
deviating eye for a month may be 
helpful in breaking up the eccentri- 
city. Pleoptics should eventually in- 
crease our facility in treating these 
cases. 


SUMMARY 


An approach to the treatment of 
concomitant squint, drawn from ex- 
perience with 150 cases of consecutive 


concomitant squint, has been re- 
viewed. The importance of the age 
of onset has been stressed in regard 
to the choice of treatment and _ par- 
ticularly as to the wisdom of early 
surgical intervention. It is our feeling 
that divergent cases all progress, and 
that early surgical intervention is 
indicated. 


The basic objectives of treatment 
are good visual acuity in each eye, 
good alignment of the visual axes, and 
good binocular function. The oph- 
thalmologist and the orthoptic techni- 
cian should work together to accom- 
plish these objectives. The importance 
of surgical re-alignment, the value of 
orthoptics for the development and 
improvement of fusional abilities, and 
the necessity of intensive and_per- 
sistent treatment of amblyopia when 
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it is encountered, are factors in treat- 
ment which have been considered. 
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BLINDSPOT ESOTROPIA 


BarRBARA HAMILTON 
WASHINGTON, D. C. 


A PROBLEM of particular interest is 
presented in those patients with the 
so-called blindspot esotropia. These 
patients use the physiologic blindspot 
of the deviating eye to avoid diplopia. 
The rays of light from the fixation 
object fall upon the optic nervehead 
of the deviating eye, thereby making 
suppression to avoid double vision 
unnecessary. The amount of devia- 
tion will be from 25 to 35 prism diop- 
ters, and there may be a coexisting 
vertical deviation as large as 10 prism 
diopters. The deviation may be in- 
consistent, at times being at the blind- 
spot measurement for one distance but 
not for another. It may also be a 
blindspot esotropia with correction but 
not when glasses are off, or vice versa. 


There are two types of blindspot 
esotropia. The differential diagnosis 
between them is made on the basis of 
the presence or absence of sensory 
abnormalities. 


The blindspot mechanism with sen- 
sory abnormalities, or the “‘coincident- 
al” type is a condition in which the 
image of the fixation object is pro- 
jected onto the blindspot. This usual- 
ly occurs when the deviation is be- 
tween 25 and 35 prism diopters. This 
group is associated with such sensory 
anomalies as abnormal retinal corre- 

ondence, amblyopia, deep suppres- 

mn, or a combination of any of these. 


ented at the Eastern Regional Meeting of American 
iation of Orthoptic Technicians, May 10, 1960, 
ester, N. Y. 


97 


The prognosis for this group is much 
poorer than in the type without sen- 
sory anomalies. 


The diagnosis and treatment of the 
blindspot mechanism is the same as 
for any esotropia with sensory ano- 
malies. When the abnormal retinal 
correspondence or amblyopia has been 
eliminated, the treatment subsequent- 
ly follows that for the second group of 
blindspot esotropia. 


The blindspot mechanism without 
sensory abnormalities, or the so-called 
“blindspot syndrome,” is an adaptive 
type of blindspot esotropia. When 
there is an esotropia of small to mod- 
erate degree with annoying diplopia 
and without sufficient divergence to 
regain bifoveal fixation, the motor re- 
sponse tends to move the eye farther 
to the esotropic side, projecting the 
image onto the blindspot, thus giving 
the patient single vision. The patients 
in this group have no sensory anoma- 
lies such as deep suppression, amblyo- 
pia or abnormal retinal correspond- 
ence. Since these are not present, this 
group offers excellent opportunity for 
the establishment of comfortable bin- 
ocular single vision following correc- 
tion of the motor anomaly. Fair fu- 
sion potential will be shown on the 
major amblyoscope. There may be 
occasional diplopia or confusion of 
images in casual seeing, due to the 
slight variability of angle which 
causes the image to fall outside the 
blindspot at times. 


DIAGNOSIS 
Deviation 


The amount of deviation on prism 
and cover measurement will be from 
25 to 35 prism diopters with a possible 
vertical component up to 10 prism 
diopters. 


Red Glass Test 


The red glass test will show “sup- 
pression,” either of one eye or alter- 
nately, the image of the fixation object 
falling on the blindspot of the deviat- 
ing eye. This seeming “suppression” 
may be overcome by inserting a 10 
diopter prism base down over one eye, 
thus causing the image to fall outside 
of the blindspot, where the diplopia 
may be measured, by finding the 
strength prism necessary to bring the 
two images into a vertical line, one 
directly above the other. 


Lancaster Red-Green Test 


The Lancaster test is done as fol- 
lows: Seated one meter from a blank 
wall, the patient is given a green 
flashlight. The examiner uses a red 
flashlight and projects the red light 
on the wall directly before the pa- 
tient, asking him to fix the red light 
constantly. He is then instructed to 
project the green light over the red. 
This preliminary procedure is to give 
him an idea of what he should do in 
the test. He is then given red-green 
spectacles, and is instructed again to 
place the green light on the red. (We 
usually have the red lens over the 
right eye for convenience and con- 
sistency in the mechanical perform- 
ance.) The examiner stands behind 
the patient with his head directly 
above the patient’s head. By closing 
his left eye and fixing the right light 
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with his right eye, the examiner will 
find that as the patient places the 
green light on the red, the green light 
will disappear, since it is falling on 
his (the examiner’s) blindspot. This 
test may be done with either eye 
fixing, the light held by the examiner 
determining the fixing eye. 


The Major Amblyoscope 


On the major amblyoscope, the an- 
gle will be consistent with the prism 
and cover measurements. Fusion and 
some amplitude will be demonstrated 
with little or no suppression. 


TREATMENT 
Glasses 


The patient should be given the 
proper plus correction to allow clear 
vision and minimum esotropia at 20 
feet. He should have bifocals if the 
accommodation - convergence accom- 
modation (AC/A) ratio is abnormal. 


Miotics 


Miotics should be used for a trial 
period to lessen the deviation and 
cause the image to fall outside the 
blindspot if possible. 


Occlusion 


Occlusion should be alternated to 
try to lessen the deviation by relieving 
the blindspot relationship. 


Orthoptics 


The development of vergences is 
very important prior to surgical cor 
rection of a deviation, in order that 
the patient will have enough reserv: 
of convergence and divergence tv 
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overcome any residual esotropia. If 
this reserve is not attained before the 
operation, any residual deviation will 
tend to increase until the patient is 
again using the blindspot. The patient 
with postoperative diplopia and the 
inability to obtain single vision in any 
other way, will eventually develop a 
blindspot esotropia again. 


If the patient is not within a few 
diopters of orthophoria following sur- 
gical correction of his deviation, he 
will require postoperative orthoptics 
to develop a greater amplitude of 
fusion. Bifocals or miotics may be 
useful in reducing the accommodative 
effort until the fusional mechanism 
stabilizes. Antisuppression, red-glass 
diplopia, physiologic diplopia, reces- 
sion, amblyoscope training and the 
Tibbs binocular trainer are all helpful 
in developing comfortable binocular 
single vision and in preventing re- 
gression to blindspot esotropia. 


CASE REPORTS 


1. J. C. (age, 11 years) 

History: 
Onset E(T) several years before first visit, 
with glasses at age 10 years (+4.00s +0.50 
x 90 O.U.). 


Had no exercises or occlusion. 


November 12, 1956: 
V.O.D. cc, 20/20; V.O.S. cc, 20/20 
ET cc, 20; ET sc, 25 
ET’ cc, 25; ET’ sc, 25 
Red-glass test cc: alternate suppression dis- 
tance and near (with vertical prism ET 
25—blindspot esotropia) 
Lancaster red-green test: blindspot esotropia 
Major amblyoscope: ET 30 objectively and 
ubjectively. Fused third degree targets and 
iad stereopsis. Suppressed O.D. with foveal 
irgets. 
Treatment: Occlusion O.S. and orthoptics 


Jenuary 1, 1957: (following 9 sessions of or- 
hoptics to improve vergences, and occlu- 
on to break down blindspot pattern) 
O.D. cc, 20/20; V.O.S. cc, 20/20 


Red-glass test with correction: homonymous 
diplopia of 25 prism diopters in primary 
and lateral fields (mostly alternate suppres- 
sion; measured while using vertical prism) 
Major amblyoscope: ET, 22-24 objectively 
and subjectively 

Fair to good foveal fusion; no suppression 
Divergence to +18; convergence to +30 
Treatment: Surgical correction 


January 22, 1957: Recession medial recti O.U. 
Following operation there was a small in- 
termittent E(T) for distance and X(T) for 
near. Occlusion with periodic checkups for 
four months, then patient was put on 
orthoptics. Five sessions of exercises, in- 
cluding diplopia training, framing, fusion, 
and recession. 


June 23, 1958: 
V.O.D., 20/25-1; V.O.S., 20/25-1 
E(T) sc, 4; Ec +1.00S = 4 
Ortho’ E c —1.00S = 4 

E(T)’ c —2.00S = 6 

Relative divergence, 2/0; relative conver- 
gence, 8/6 
Relative divergence’, 6/3; relative conver- 
gence’, 12/9 
Major amblyoscope: E 8 objectively and 
subjectively, diplopia with foveal targets 
and fused third grade targets with stereop- 
sis. With peripheral targets diverged to 
zero, converged to +14 
Wirt stereopsis test: 80 per cent 
Patient has kept the same findings for the 
past year—no symptoms and no complaints 


2. W. H. (age, 8 years) 


History: 
Onset E(T) just before end of school (was 
transferred to new city and new school 
with much emotional upset). Patient was 
conscious of diplopia when eyes turned in, 
which was disturbing to him. First seen 
five months following onset. 


November 13, 1954: 
V.O.D., 20/15; V.O.S., 20/15 
Refractive error: +0.75S O.U. 

ET 20 Distance 

ET’ 35 <—— ET’ 35 > ET’ 25 Near 
Red-glass test: alternate suppression dis- 
tance and near (with vertical prism: ET 
20 and ET’ 35—blindspot esotropia) 
Lancaster red-green test: blindspot esotropia 
Major amblyoscope: ET 20 objectively and 
subjectively; confusion with fusion targets 
Treatment: Alternate occlusion and or- 
thoptics 
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June 15, 1955: (following 11 orthoptic ses- 
sions, including diplopia training, fusional 
amplitude, traceograph) 

V.O.D., 20/20+; V.O.S., 20/204 

ET = 10-12 <——- ET 12 ——-> ET = 14 

ET’ = 18-25 
Major amblyoscope: ET 8-10 objectively 
and subjectively; macular and foveal fu- 
sion; little suppression with peripheral tar- 
gets; diverged to +4; converged to +14. 


June 16, 1955: Resection both lateral recti 

Following operation ET was 2-4 and ET’, 
8-18. 
Constant occlusion and orthoptics did not 
improve vergences much. DFP was used. 
Strabismus gradually increased to ET 15 
and ET’ 20-30 with normal retinal cor- 
respondence. Very little or no amplitude 
at final visit before second operation. Blind- 
spot esotropia at near with Lancaster red- 
green test. 


April 19, 1957: Recession right medial rectus 
Following operation ET was 6-16; ET’, 20- 
30 with good vision and normal corre- 
spondence. 


June 18, 1957: Recession left medial rectus 
Following operation ET was 6 and ET’ 8 
with very little amplitude of fusion. Gradu- 
ally reduced with orthoptics to E(T)’, 2-4 
and X 4 with fair amplitudes. Has been 
checked periodically with periodic sessions 
of orthoptics. For past two years has had 
no treatment. 


April 10, 1959: 
V.O.D. with correction, —1.50S 20/20+; 
V.O.S. with correction, —1.75S 20/20— 
Ortho cc, E’ cc 4 
Red-glass test: fusion, distance and near 
Worth 4-dot: fusion, distance and near 
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Wirt stereopsis test cc: 15 per cent; good 
stereopsis with Wirt fly card 

No symptoms and no complaints from 
patient. 


SUMMARY AND CONCLUSIONS 


1. There are two types of blindspot 
esotropia: (a) blindspot mechanism 
with sensory abnormalities, and (b) 
blindspot mechanism without sensory 
abnormalities, the latter more com- 
monly known as the blindspot syn- 
drome. The differential diagnosis is 
determined by the presence or ab- 
sence of the sensory abnormalities. 


2. Emphasis is placed on the im- 
portance of adequate surgical correc- 
tion, and on preoperative and _ post- 
operative orthoptic treatment to build 
up sufficient vergence reserve and thus 
prevent the re-establishment of blind- 
spot esotropia after surgical correction. 
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CURRENT CONCEPTS AND TREATMENT OF AMBLYOPIA 


JoHN P. BEALE, Jr., M.D. 


SAN FRANCISCO, CALIFORNIA 


AmBtyopia has always been some- 
thing like the weather. Everybody 
talked about it but no one did much 
about it. Twenty years ago the 
climatologist relied on the Indian rain 
dancers to change the weather, and 
the eye specialists had to rely upon 
occlusion as the best weapon against 
amblyopia. Modern seeding tech- 
niques have replaced those Indian 
rain dancers in the past two decades, 
and advances in theory and therapy 
have given new hope to the ophthal- 
mologist in the treatment of am- 
blyopia. 


Through the years our knowledge 
of the physiology of amblyopia has 
slowly increased, yet for two hundred 
years the original method of treat- 
ment by occlusion has stood the test 
of time as the single outstanding 
method of improving the vision in 
those patients not benefitting by 
glasses or surgical intervention. Of 
course, there have been many modi- 
fications of the original occlusion 
technique as originally advocated by 
de Buffon,‘ but in one way or another 
the success of these methods depends 
upon the depression of the vision of 
the better eye, thereby motivating the 
use of the poorer eye. 


\Amblyopia may be defined as de- 
creased vision which cannot be ex- 
plained by organic pathologic changes. 
Careful examination of the ocular 


nted at the Southwestern Regional Meeting of 
ican Association of Orthoptic Technicians, May 27, 
San Francisco. 


101 


media and the visible conduction sys- 
tem with the slit lamp and the oph- 
thalmoscope must reveal only normal 
findings, even though objective ex- 
amination of the eye evidences no 
pathologic state. It is possible that 
retinal hemorrhages, present as the 
result of an arduous delivery, may 
have caused irreparable damage to the 
macular region. Such hemorrhages 
are not uncommon under these cir- 
cumstances, as has been noted by: 
Kauffman.’ Means of uncovering this 
subclinical pathologic condition will 
be mentioned later. Strictly speaking, 
any optically corrected vision below 
the level of 20/20 may be included 
in the diagnostic category of am- 
blyopia. 


Estimates of the incidence of am- 
blyopia vary from 2 per cent in 
Switzerland to over 5 per cent in 
England. In the United States, the 
combined results of three separate 
surveys on 75,000 draftees and mili- 
tary personnel gave an incidence of 
1.9 per cent. This incidence is com- 
parable to my findings in 6,000 
school children whom I have seen in 
the past two years as the consultant 
in ophthalmology for the San Fran- 
cisco Health Department. Amblyopia 
remains as a leading cause of pre- 
ventable blindness despite increased 
awareness of the problem, with its 
attendant earlier diagnosis and treat- 
ment. 


Suppression may be facultative, 
that is, present only when the op- 
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posite eye is in use, or obligatory, 
where it exists even when the opposite 
eye is occluded leading to amblyopia. 
We are particularly interested in the 
obligatory group. With these patients 
it is possible to demonstrate a relative 
scotoma on the tangent screen even 
in mild amblyopes if a small enough 
test object is used. In more marked 
amblyopes, an absolute scotoma may 
be demarcated at the point of normal 
centric fixation. The suppression area 
may vary in size between individuals 
from two to ten degrees. 


Guibor® has postulated that am- 
blyopia begins in esotropic infants 
as an accommodative spasm with vari- 
able suppression. With the passage 
of time, the suppression becomes deep- 
er and more constant and a distinct 
central scotoma develops. If treat- 
ment is not instituted at this time, an 
eccentric fixation may develop. Of 
course strabismus is just one cause 
for amblyopia. Marked refractive 
errors or a marked monocular refrac- 
tive difference (anisometropia) are 
other common etiologic mechanisms. 
As a matter of fact, from the figures 
of Sugar.* who studied two hundred 
consecutive cases of amblyopia, it is 
interesting to note that 76 per cent of 
the nonstrabismic patients had an 
anisometropia of 1.5 diopters or more; 
and even among those with strabismic 
amblyopia, anisometropia was present 
in 29 per cent. 


The habit patterns of the entire 
body are being established during a 
child’s younger years. The ultimate 
patterns which are accepted are those 
which on the basis of trial and error 
prove to be the most satisfactory for 
the special and particular needs of 
the child. During this adjustment 
period, the functional development of 
the visual apparatus is in a state of 
flux, just as are the psychological 


adaptations which will produce the 
basic personality makeup of the child. 
In my opinion it is not possible to 
state flatly that after a set age (six 
years, for example) the eye cannot 
develop better acuity. That is to say, 
the period of flux varies considerably 
from one child to another. For ex- 
ample, I have occasionally seen a 
child at the age of eleven years re- 
spond quite well to occlusion by 
patching. Though it is generally ac- 
cepted that an amblyopic eye may, 
with proper treatment, regain the 
level of acuity which it had reached 
during the development years, these 
cases did not seem to represent a re- 
establishment of previously attained 
vision. 


In some anisometropic patients it 
is possible that there is not actual 
suppression present in the defective 
eye, since visual stimulus is so slight. 
These amblyopic patients then would 
be in contrast to those who have re- 
gressed from partially developed vi- 
sion after they have accepted active 
inhibition as the solution to a visual 
conflict. After the period of flux is 
over though, no matter what the age 
may be, the visual acuity is perma- 
nently established and there can be 
no uniocular regression of vision. 


Since the diagnosis of amblyopia 
rests primarily upon the visual acuity, 
it is important that precise measure- 
ments be obtained and that the meth- 
od used be recorded. We have all had 
patients who scored higher when 
tested with the illiterate E than when 
tested on the regular Snellen chart. 
Certainly the chances of guessing are 
better when there are only four pos- 
sible answers, but since frequently the 
individual letters are shown, another 
variable is also included. Thus, re- 
cently a number of observers have 
commented upon the differences be- 
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tween their findings when isolated 
letters are presented and when an 
entire line of letters is projected. Test- 
ing the individual letters has been 
called angular vision, and the linear 
testing has been referred to as cortical 
vision. The latter terminology in my 
opinion is a misnomer, since both 
methods rely on the brain cortex for 
visual appreciation. I have no quarrel 
with the term angular acuity, but 
why not call the testing of letters in 
a line just what it is, namely linear 
acuity? 


Though there is ample room for 
discussion, it is the opinion of most 
neurophysiologists that the cortex 
rather than the retina is the site of 
the basic defect in amblyopia. Pro- 
ponents of both sides are willing to 
accept, however, that the process 
which impairs acuity is one of inhibi- 
tion. For example, supporters of reti- 
nal inhibition note that pupillary 
reactions are decreased when the 
macula is stimulated in amblyopic 
patients in contrast to increased pupil- 
lary contractions when the macula of 
the normal eye receives light stimula- 
tion. Harms® has concluded that the 
inhibition must be in the synapses of 
the retina, since the pupillomotor 
fibers leave the visual pathway below 
the cortex. 


Not all the observations substantiat- 
ing the retinal site have been re- 
duplicated, but Bietti? in Italy has 
shown that certain topical drugs 
placed in the conjunctival sac have 
improved vision in amblyopes. He 
holds that the drugs act directly upon 
ine retina, increasing the sensitivity 

the retinal synapses. The prepon- 
cerance of evidence favors central 

nibition. Not only is the electro- 
inogram normal in amblyopes, 

t certainly, more significantly, the 

‘ctroencephalogram is abnormal, ac- 


cording to Burian and Wesley. With 
this conflicting evidence it is quite 
possible that there is primary inhibi- 
tion at the cortical level and retinal 
inhibition under cortical influence. 


Though light and color perception 
are essentially normal in the am- 
blyope, the form vision which repre- 
sents a higher developmental stage is 
diminished. But even the form vision 
of an amblyope can compare favor- 
ably with that of the normal person 
when tested under scotopic (decreased 
illumination) conditions. Since am- 
blyopia with suppression is an adap- 
tive reaction to a visually confusing 
situation, it is understandable that 
suppression is not necessary and ap- 
parently not developed for scotopic 
vision, since acuity is diminished and 
binocular confusion less likely. Studies 
by Von Noorden and Burian have 
shown in essence that normal eyes 
show a large drop in acuity with de- 
creased illumination;*'° on the other 
hand, strabismic amblyopic eyes re- 
tained approximately the same vision. 
It is interesting that fixation improves 
in the dark-adapted amblyope, but 
this is not the explanation for the 
remarkable visual findings. Amblyo- 
pia in strabismic patients, then, is a 
selective suppression of the form 
sense of visual acuity under photopic 
conditions, with such suppression be- 
ing a necessary adaptation to a bin- 
ocular conflict. 


It would be interesting to know 
what the photopic to scotopic visual 
differences might be if this same 
group of strabismic amblyopes were 
compared with amblyopes who have 
anisometropia but no ocular muscle 
imbalance. It is possible that some 
differences might be found, since 
some of. the anisometropes may not 
actually be suppressing. 
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Not all amblyopes will limit their 
sensory pathology to central inhibi- 
tion however. An area outside the 
suppression area may have greater 
visual acuity as long as the suppres- 
sion is existing, and the patient may 
use this area as a false macula. These 
patients then have developed eccentric 
fixation. The greater acuity found at 
the edges of the scotoma may account 
for the wandering and unstable fixa- 
tors, but it is strange that in many 
cases a definite preferred site of fixa- 
tion may be selected. The consistent 
selection of this one area for fixation 
can be measured by special ophthal- 
moscopes developed for this purpose. 
The area may be several degrees 
away from the fovea, well beyond 
the region of suppression, and in a 
position which has less vision potential 
than adjacent areas which are closer 
to the fovea. (The vision potential 
follows a gradient of declining acuity 
away from the fovea.) Factors other 
than a desire for better vision must 
be at work then. One likely explana- 
tion for this eccentric fixation was 
advanced by Bielschowsky, who felt 
that with prolonged stimulation of 
the noncorresponding points, the de- 
viating eye will assume its new visual 
direction even when that eye is used 
monocularly. Thus, though slightly 
better visual acuity might be obtained 
in another area of the retina, pro- 
longed stimulation of the strabismic 
eye finally developed a spatial locali- 
zation ordinarily associated with the 
fovea. Bielschowsky’s explanation does 
not give insight as to why some pa- 
tients have eccentric fixation which is 
not in conjunction with their type of 
deviation. 


Thus we can classify amblyopes as 
centric fixators, whose sensory prob- 
lem is primarily one of suppression 
or possibly with lack of stimulation 
to learn, or as eccentric fixators, who 
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have in addition to central suppres- 
sion, compounded their sensory ano- 
malies by giving a new visual direc- 
tion to an area outside of the fovea. 


Earlier the estimates of amblyopia 
in our population were mentioned. 
The incidence of eccentric fixation 
has been considered low even recently 
by some ophthalmologists. However, 
through the current interest in the 
condition and better diagnostic instru- 
ments it has become apparent that 
this complication of amblyopia is 
more common than was ever sus- 
pected. With only a few notable ex- 
ceptions among eccentric fixation pa- 
tients, standard treatment for amblyo- 
pia has been worthless for this group. 
As has been noted by others, occlusion 
of the better eye only serves to rein- 
force the anomalous fixation, making 
matters worse. Undoubtedly some of 
our past therapeutic failures have 
been eccentric fixators whose eyes 
have been occluded with adverse 
effects. 


In treatment of amblyopia, the pa- 
tients must be separated into two 
groups at the outset, since the ap- 
proach will of necessity be quite 
different. 


Not much new can be added to the 
conventional therapy for centric fixa- 
tion amblyopia. In conjunction with 
correction of refractive errors, occlu- 
sion, and indicated surgical treatment, 
the orthoptist may be called upon to 
devise procedures which will motivate 
the patient’s desire for better vision. 
Each orthoptist develops her routine 
of promoting interest in detailed pro- 
jects and games so that suppression 
may be eliminated. The television 
set, which has been blamed by many 
parents as the cause of their children’s 
refractive problems, has actually en- 
hanced the results of our patching. 
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As for the occlusion itself, I feel that 
there should be no halfway measures 
here. Occlusion should be total, with 
an elastoplast occluder which should 
be removed only by the parent for 
cleansing and rebandaging. The pa- 
tient should not use his better eye 
even when the patch is changed. 
Patching should be continued until 
such time as one month’s treatment 
results in no visual improvement. 

Partial occlusion procedures, such as 
rubber suction cups on the glasses, 
nail polish, or permafilm occlusion of 
the lens, or cycloplegic drops, are not 
preferred in the initial treatment of 
amblyopia. They should be used 
only when necessary for psychological 
reasons, because of tape allergies, or 
to maintain preference for the treated 
eye during the concluding phases of 
treatment. Please note that the new 
treatment of eccentric fixation soon 
to be discussed has definite, though 
limited, applicability to centric fixa- 
tors also. 

As has been indicated, treatment 
for eccentric fixation has almost al- 
ways been quite unsatisfactory and 
discouraging. It was in 1743 that 
de Buffon‘ first described the use of 
occlusion as the treatment of choice 
for amblyopia. It was two hundred 
years later before medical progress 
was able to provide another signifi- 
cant specific therapeutic method for 
amblyopia. In the 1940’s two Euro- 
pean researchers, Bangerter and Ciip- 
pers, first reported successful treat- 
ment of eccentric fixation by new and 
what might even be referred to as 
revolutionary methods. 

Bangerter of Switzerland conceived 
the term pleoptics to designate these 
methods utilized in therapy of am- 

yopia. The techniques of the two 

ien, though certainly not identical, 

) have similarities. Since there have 

en extensive recent reports on the 

struments used by these men, a 


brief discussion of that aspect only is 
in order now. 


Ciippers of Germany uses four un- 
complicated and relatively simple in- 
struments. Two of these instruments 
are ophthalmoscopes, one of which is 
the visuscope, the other the euthy- 
scope. The visuscope is a diagnostic 
instrument used by the examiner to 
project a cross onto the retina. The 
patient is instructed to look at the 
cross, and if the fovea does not move 
away from the cross, fixation is cen- 
tric. If the patient does select a site 
of fixation away from the fovea, a 
series of concentric rings may be pro- 
jected onto the retina which will mea- 
sure the amount of eccentricity in 
degrees. The second ophthalmoscope, 
the euthyscope, is strictly a_thera- 
peutic device. With it the therapist 
can stimulate the site of fixation with 
a moderately bright light. Because 
there is a black disc in the center of 
the projected beam of light, a ring of 
light strikes only the retina; and the 
macular region is spared stimulation. 
An afterimage is thereby induced 
which can be seen more distinctly 
when the patient looks at a white- 
silver screen. For success, the patient 
must be able to perceive a negative 
afterimage, that is, a dark ring cor- 
responding to the fatigued or stimu- 
lated outer area, and a white or clear 
center corresponding to the unstimu- 
lated area of the macula. The patient 
is taught to place the clear area onto 
succeedingly smaller individual let- 
ters or on a magnetized target which 
can be fixed to the screen. The target 
is held in place by a magnet beneath 
the screen. The use of the magnet in 
fixing the target offers the advantage 
of variability of position. The after- 
image is reinforced by a flashing light 
which is controlled by an alternator 
box which can accurately regulate 
the duration of the flashing light and 
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the dark periods in between. Early 
in the treatment it is necessary to 
have longer periods of light upon the 
screen because the afterimage is not 
well retained. Also early in the treat- 
ment it is necessary to give the pa- 
tient several flashes of the usual 15 
to 30 second duration, but later it 
may be possible to see the afterimage 
for a half hour on the basis of one 
flashing and proper adjustment of the 
alternator. Along with this treatment 
the patient is placed at a small view- 
ing box, the coordinator. The patient 
is instructed to look at the clumps of 
whirling bands of light. These clumps 
look a bit like a revolving airplane 
propeller and should be localized by 
the observer behind the fixation tar- 
get, which is affixed to the screen. If 
the light is not seen behind the tar- 
get, the patient is looking at the target 
with his eccentric area. If the pa- 
tient can see no whirling light at all, 
macular disease is most probable. 
This is true because the polarized 
light of the coordinator can be ap- 
preciated only by the fovea because 
of the architecture of the cells in 
this area. The subject first practices 
localization, and later advances to 
hand and eye coordination exercises 
by placing a pointer upon the images 
which he is seeing centrally. This is 
difficult at first, but it is all part of 
the reorientation of the eye to estab- 
lish the proper relationship of the 
fovea to objects in space. There are 
other instruments, such as the space 
coordinator introduced by Ciippers 
and used to aid in proprioceptive de- 
velopment as a final phase in the 
treatment. 


Bangerter carries out his treatment 
in a different fashion. Whereas the 
aforementioned treatment of Ciippers 
limits the amount of light stimulation 
to the eccentric area and gives none 
to the centric area, in the technique 


of Bangerter, the eccentric false 
macula is dazzled by a very bright 
light. This dazzling takes place for 
one minute while the central area is 
occluded. Then while the pseudo 
macula is occluded, the fovea is given 
fifty to one hundred short flashes with 
light or optotypes, followed finally 
by a second brief dazzling stimulus 
to the eccentric fixation area. This is 
all done on an instrument somewhat 
resembling a slit lamp and known as 
the pleoptophor. Unlike the other 
technique, which occludes the pre- 
ferred eye during office treatment, 
the patient looks at a fixation target 
in the pleoptophor with his better eye 
while the examiner carries out the 
treatment to the eccentrically fixing 
eye. Bangerter starts his propriocep- 
tion training early and a number of 
ingenious instruments have been de- 
signed to give aid to the spatial re- 
orientation by utilizing the senses of 
touch, hearing, vibration and mem- 
ory. 


Any technique which is designed 
to treat eccentric fixation must ac- 
complish two things: (1) give the 
fovea its normal sense of position 
in space, and (2) re-establish the 
fovea’s normal physiological visual 
superiority over the abnormal eccen- 
tric area. The Ciippers method is ex- 
cellent for the first goal inasmuch as 
the afterimage has the psychological 
qualities of a real object in space, but 
there is some doubt as to whether 
any significant effect on the fovea’s 
relative acuity is obtained by the 
afterimage. The direct stimulation 
technique of Bangerter “blinds” the 
perimacular region. It would seem 
that this should assure a relatively 
more perceptive fovea, at the same 
time aiding in the treatment of the 
agnosia, since work on the localizator 
is done immediately after pleoptophor 
therapy. 
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Ciippers and Bangerter both feel 
that the first step in treatment is to 
occlude the eccentrically fixing eye 
for about four weeks to discourage 
active inhibition before the specific 
treatment is started. The amblyopic 
eye is kept occluded between therapy 
sessions until such time as the patient 
has demonstrated ability to maintain 
fixation centrally and vision has im- 
proved. Then the patch is transferred 
to the dominant eye. 


A number of authors have stressed 
the error of patching the good eye 
when eccentric fixation exists. By and 
large this is a wise admonition, but 
as with many rules, there are ex- 
ceptions. When a child is less than 
6 years old or seems to be visually 
immature, it is sometimes possible 
to break up the eccentric pattern 
merely by patching the centric eye. 
These youngsters are still in a state 
of flux, and many are still able to 
return to centric fixation in this new 
situation. The active inhibition of the 
fovea is a conditioned reflex. By re- 
moving the trigger mechanism (the 
diplopia caused by the better eye), 
the eccentric eye may no longer find 
reward by suppressing. It is particu- 
larly true that the child who has 
wandering fixation may respond to 
occlusion, since in this case the false 
visual direction is unstable. 


Success with amblyopic patients 
who are centric fixators has been re- 
ported by both groups. Theoretically 
at least, Bangerter’s regime should 
be better, since with its direct stimu- 
lation it seems to have a physiological 
advantage in the awakening of cen- 
tral acuity. 


It is possible to evaluate prognosis 
for success by several factors includ- 
ing the ability to appreciate a nega- 
tive afterimage, an appreciation of 


Haidinger’s brushes, a lack of marked 
disparity between the angular and 
linear visual acuity, and no significant 
difference in visual acuity between 
visions obtained under scotopic and 
photopic conditions. In addition, if 
the patient is not showing good pro- 
gress between the fifth and tenth visit, 
then treatment should be discontin- 
ued. The prognosis decreases with 
age; nevertheless, successful results 
have been reported in patients over 
the age of twenty. With proper con- 
sideration of these factors and after 
all pathologic causes have been ruled 
out, there is still one very important 
facet to evaluate. That is the patient’s 
motivation. Aside from the obvious 
desire to have better vision, it will 
also be influenced by his intelligence, 
parental support, emotional stability, 
economic and_ geographic status. 
Finally, before undertaking the 
lengthy treatment (up to forty visits), 
the professional personnel involved 
must be prepared to follow through 
with orthoptics, surgical correction 
and other treatment as indicated. As 
for the binocular status, the very 
least we must obtain is alternation. 
Without this the eccentric fixation 
may return and the work will have 
been for naught. 


As regards our ultimate goal in the 
treatment of amblyopia of any type, 
Wheeler’ has pointed out that the 
binocular fixation pattern is impor- 
tant, since marked preference for one 
eye will permit the successfully treat- 
ed eye to regress once monocular 
occlusion is stopped. Our goal of nor- 
mal binocular vision will likely be 
thwarted if there is a significant pref- 
erence for one eye. His point is well 
taken, and the elimination of one- 
eyed preference should be included 
in our. criteria for evaluating the 
success of our amblyopia therapy. 
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It was noted earlier that the use 
of topical drugs relieved inhibition, 
presumably at the retinal level. Bietti? 
has carried this work further by using 
strychnine orally and has obtained 
promising results, particularly in cen- 
tric amblyopes, in nonsquinting ani- 
sometropes, and in patients with good 
angular acuity but poor linear acuity. 
Even hypnosis* has been used to free 
the patient from his suppression with 
some apparent success. 


In conclusion then, it may be said 
that amblyopia occurs for the most 
part as an active inhibition of the 
form component of vision. This is 
considered to be a selective suppres- 
sion under cortical control, though 
there may also be secondary local 
retinal inhibition. It does not seem 
logical to me that amblyopia in non- 
strabismic anisometropes would re- 
quire inhibition in all cases. 


The new regimes introduced by 
Bangerter and Ciippers show promise, 
particularly in amblyopia with ec- 
centric fixation. Both techniques have 
their advantages, though there is a 
dearth of reports giving proper evalu- 
ation of Bangerter’s work, since his 
equipment has just recently been 
made available and is so expensive. 
The fact that the latter’s methods are 
more adaptable to the treatment of 
young children at an age when they 
are more likely to be in a state of 
flux, as opposed to the minimum age 
limit of 6 years in the Ciipper’s tech- 
nique, to me is quite significant. 


It is apparent that amblyopia as we 
know it is passing out of the dark 
age and that our knowledge of physi- 
ology and therapy is accelerating. 
Treatment now involves a knowledge 
of clinical anatomy of the retina, 
training in the use of new and costly 
instruments, utilization of topical and 
systemic drugs, and time, which is 


expensive for all concerned. Let us 
not forget that “an ounce of preven- 
tion is worth more than a pound of 
cure.” Early recognition followed by 
prompt treatment is the most im- 
portant single factor in the cure of 
amblyopia. 
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PLEOPTICS: BANGERTER’S METHOD OF TREATMENT 


RutH SAUBERLI 
ST. GALLEN, SWITZERLAND 


THE purpose of this paper is to 
summarize Bangerter’s theories and 
methods of pleoptic treatment. 


Bangerter classifies amblyopia as 
follows: (1) pure amblyopia—poor 
visual acuity without any detectable 
lesions; (2) relative amblyopia—am- 
blyopia with an organic lesion which 
is not so marked as to account for the 
poor vision (this second category in- 
cludes myopia, nystagmus and other 
organic lesions). The development of 
amblyopia may take the following 
course: Amblyopia of arrest—the in- 
terruption of postnatal development of 
visual function at any level. Am- 
blyopia of arrest may be subdivided 
into (a) residual amblyopia, which is 
the portion of undeveloped visual 
function, and (b) inhibition amblyo- 
pia, which refers to the inhibited part 
of visual function already developed. 
This part can be restored at any time 
without great difficulty. 


Etiologically, the causes of am- 
blyopia can be classified into two 
groups: (1) inhibition of visual de- 
velopment, caused either (a) by ob- 
stacles such as ptosis, opacities of 
lens, or refractive anomalies which 
cause a blurred image on the retina, 
or (b) by congenital squint resulting 
‘rom a motor disturbance in one or 
more of the muscles so the eye cannot 
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be brought into the normal straight 
ahead position, or (c) by suppression 
to prevent diplopia; and (2) inhibition 
of visual function, which is considered 
an active inhibition originating from 
the desire of the individual to rid him- 
self of diplopia, and which refers to 
continuous exclusion of vision already 
developed. 


The early discovery of amblyopia 
contributes to a better prognosis. The 
potentiality for developing visual 
function after birth decreases gradual- 
ly during the period of growth. With 
this in mind, a pamphlet is given to 
young mothers in the babies’ hospital 
informing them to watch their child’s 
eyes carefully during the first forma- 
tive months. 


TREATMENT 


During the first and second years of 
life, not much actual treatment can 
be undertaken but certain prophylac- 
tic measures can be of value. 


1. Refraction under cycloplegia to 
rule out high refractive errors or ani- 
sometropia. 


2. The use of atropine in the fixing 
eye to blur it in an attempt to stimu- 
late the deviating eye to take up fixa- 
tion. This is tried for a three-week 
period with weekly checks to see 
whether any progress is being made. 
It has proved successful in many 
cases. 
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3. If alternate fixation can be de- 
veloped, it is maintained by the 
use of alternating atropinization. A 
printed form explaining the treat- 
ment is given to the parent, and in- 
structions are made clear on how this 
is done. Alternate patching is advised 
as soon as glasses can be worn. 


4. “Sneak” or slowly increasing oc- 
clusion is also practiced. It consists of 
graded lens paper pasted on the eye- 
glass, which blurs the vision in the 
good eye anywhere from 20/25 to less 
than 20/200. The purpose is to put 
the good eye at a disadvantage in 
order to help the weak eye in its com- 
petitive struggle. The best response 
to this type of occlusion is obtained in 
children between the ages of 2 and 3 
years. Prerequisites to “sneak” oc- 
clusion are that there is no fixed ec- 
centric fixation and that the child can 
be sufficiently supervised. If the re- 
sponse is good, the occlusion of the 
good eye is rapidly increased to com- 
plete occlusion; if progress is slow, 
the occlusion is increased slowly. Oc- 
clusion is changed over to the poor 
eye if any tendency toward persistent 
eccentric fixation is found. 


5. If fixation is central, occlusion 
of the good eye is indicated. 


In the child between the ages of 3 
and 5 years, the effect of the treat- 
ment with atropine and “sneak” oc- 
clusion is considerably diminished if 
amblyopia with eccentric fixation has 
been present for any length of time. 
The child is still too young for inten- 
sive pleoptic training, but if there are 
therapeutic measures which will im- 
prove chances for obtaining good vi- 
sion in the future, they should be 
carried out. The most important fac- 
tor is the type of fixation. If we are 
dealing with a case of central fixation, 
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the vision will be improved by patch- 
ing the good eye. If we find an ec- 
centric fixation, patching of the good 
eye is contraindicated. Because of the 
central scotoma, the fovea has never 
been used, therefore it is not able to 
take up fixation and we are apt to 
reinforce the eccentric area. Chances 
for improvement are better if we cover 
the poor eye totally over a period of 
approximately four months to protect 
it from any light stimulus. Depending 
on the density of the scotoma, there 
may be a change in fixation to a 
searching movement over the central 
area, at which time there is no harm 
in patching the good eye and forcing 
the poor one to take up fixation. 
While doing this, it is important to 
examine the patient weekly. Any 
tendency toward a fixed eccentric 
fixation should be stopped immedi- 
ately by patching the poor eye again. 


A trial training period to determine 
whether there is a chance for success- 
ful treatment may be undertaken 
when the child nears the end of his 
fifth year. Postponement of treat- 
ment may be necessary for one year 
or more depending on the child’s de- 
velopment. The years from three to 
five are troublesome, since no real 
treatment can be given. 


Most effective results are obtained 
during the period from the sixth to 
the ninth year. Every effort is made 
to complete the cure during this time. 
Progress may be hindered by lack of 
cooperation on the part of the child, 
and the technician must be resource- 
ful and skilled to make him want a 
better eye. 


After the ninth year the responsive- 
ness to correction of amblyopia of 
early arrest is considerably lessened. 
This may eventually be compensated 
for by very active cooperation on the 


PLEOPTICS: BANGERTER’S METHOD 111 


part of the patient. Age should not 
keep us from an intensive trial train- 
ing, especially if the good eye is in 
danger. 


Pleoptics for amblyopia with ec- 
centric fixation is only effective if in- 
tensive; at least once a day for one 
hour but preferably twice a day. At 
Bangerter’s clinic, the patient under- 
goes treatment for a period of three or 
four weeks. During this time he 
either stays at the hospital or lives in 
St. Gallen, making daily visits to the 
clinic. 


Before actual treatment is under- 
taken, the poor eye should be patched 
for at least a month. A prognosis is 
made before training is started. It is 
based on a thorough eye examination 
and the case history. Factors con- 
tributing to a good prognosis are, a 
low refractive error, the youth of the 
patient (ideally around seven years) 
and the absence of an organic lesion 
or some hereditary factor. 


Bangerter’s method of treating am- 
blyopia with eccentric fixation con- 
sists of the combined dazzling-stimu- 
lating procedure which is carried out 
at the pleoptophor.* The area of ec- 
centric fixation is dazzled with bright 
light and then intermittent light 
stimuli are directed at the fovea to 
break down the scotoma. There are 
two stencils used with this method: 
one of them has a central cover to 
protect the foveal area during the 
dazzling, and the other has a small 
central opening to expose the foveal 
area in the stimulating phase of treat- 
ment. 


The treatment on the pleoptophor 
passive and not dependent on in- 
rmation from the patient. It can 
erefore, be easily used with the 
ung child. Another advantage is 


that the amblyopic eye is brought into 
the position desired by the good eye 
fixing constantly a target which is 
movable in all directions and appears 
to be at infinity. The guiding tar- 
get can be adjusted for any refraction. 


Eighteen times magnification and 
a large field allow good observa- 
tion of the fundus. By doing only the 
first phase, the application of the 
afterimage is also possible. The effect 
of the dazzling-stimulating treatment 
lasts for about ten to fifteen minutes, 
during which more training is carried 
out on the localizer and various other 
instruments, depending on the case. 
The dazzling-stimulating procedure is 
always done before the exercises at 
the various instruments are __per- 
formed. Two instruments of value in 
the treatment are the Jocalizer and the 
corrector. 


The localizer helps to establish cen- 
tral fixation by combining various 
principles: (a) coordination of the 
hand and eye; (b) shifting of con- 
centration to foveal area by means of 
light stimuli; (c) conscious correction 
of the principal visual direction with 
the help of simultaneous vision. The 
corrector, also aiming towards correct 
coordination, utilizes hand and eye 
coordination with the auditory senses. 


Optotypes are not shown before the 
fixation can become central at least 
momentarily. Unsteady parafoveal to 
central fixation may be treated on the 
centrophore, which is so constructed 
that in the middle of a rotating spiral 
(which has a great stimulating effect 
on the retina and literally draws fixa- 
tion to the center), single optotypes or 
words can be shown for near as well 
as for distance. 


) 
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Separation difficulty due to the con- 
fusion of the retinal area used for 
fixation is a leading characteristic of 
amblyopic vision. The visual acuity 
when tested with single optotypes is 
better than when taken with whole 
lines. With this special difficulty in 
mind, Bangerter built the separation 
trainer. It consists of twenty-five sep- 
arate optotypes which can be turned 
in various directions and separated 
from each other by varying distances. 
While the patient is reading them, 
starting with the largest separation, 
they are gradually brought closer to- 
gether until there is no space left be- 
tween them.' 


It is understood that the poor eye 
is patched again as soon as the hour 
of training is over. When fixation 
becomes central, the good eye is oc- 
cluded and binocular orthoptic train- 
ing is started. 


In order to maintain the restored 
vision, the coordination of the two 
eyes by surgical treatment and by 
orthoptics is very important. The 
synoptophore is used in_ breaking 
down abnormal correspondence, and 
in stimulating simultaneous percep- 
tion and fusion.’ As soon as the pa- 
tient is able to fuse at the objective 
angle, surgical treatment should be 
carried out. 


The goal is binocular vision for dis- 
tance and near. In cases of high ani- 
sometropia, organic lesions or difficult 
muscle imbalance, this ideal of binocu- 
larity may never be attained. Even in 
the absence of binocularity, the devel- 
opment of useful vision in the am- 
blyopic eye is most valuable, should 
the dominant eye ever be impaired. 
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OCCLUSION OF THE AMBLYOPIC EYE IN CASES 
OF ECCENTRIC FIXATION 


F. EvizABetuH JACKSON 
ERIE, PENNSYLVANIA 


Occ.usIon of the amblyopic eye in 
eccentric fixation was begun in 1953 
in patients with a gross eccentric fixa- 
tion. This treatment was based on the 
theory that removal of the visual 
stimuli from the total retinal area 
would eliminate the positive visual 
response from the eccentric area and 
the negative inhibitional response 
from the macula. If this could be 
affected, presumably the child would 
be able to fix centrally with the am- 
blyopic eye, making the development 
of central vision possible by the usual 
method of occlusion of the good eye 
to enforce use of the amblyopic eye. 


There was some foundation for this 
theory. Swenson had reported success 
with occlusion of the temporal area 
only. Also a patient seen at Boston 
City Hospital Clinic had shown an 
improved visual acuity and establish- 
ment of central fixation after a parent 
had occluded the amblyopic eye by 
mistake. 


Early results in our clinic seemed 
promising, and this method was used 
also for patients with an indefinite 
fixation or lack of fixation, if the 
effort to fix showed any tendency to- 
ward an eccentric area. 


It should be noted that this study 
was undertaken prior to the develop- 
ment of the visuscope as a_ precise 
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diagnostic instrument. The gradual 
changes in methods over seven years, 
the variations in procedures, and the 
extreme youth of the majority of pa- 
tients, make evaluation of the data 


difficult. 


Since 1953 we treated 70 patients 
by occluding the amblyopic eye prior 
to occlusion of the good eye. Initial 
vision has varied from no visual re- 
sponse to 20/100. During this same 
period, 56 patients with the same 
range of vision were treated by occlu- 
sion of the good eye only. Fourteen 
patients received no treatment for 
various reasons. Thus, half of the 
amblyopic cases seen were considered 
to have a fixation pattern that was 
more eccentric than central, as tested 
by the means available. 


Angular visual acuity was tested by 
a single letter “E.” Fixation 
tested grossly by monocular and alter- 
nate cover tests, and on the troposcope, 
monocularly and with both eyes il- 
luminated at the approximate squint 
angle (with reflexes centered on the 
two eyes) and with tubes in the 
parallel position. 


was 


The test which seemed to differ- 
entiate the patients most clearly was 
the response at the objective angle 
on the troposcope; that is, when 
stimulation was bimacular. Invari 
ably, the patient with true eccentric 
fixation was aware of both images, in 
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crossed position, when stimulation 
was bimacular. As soon as the light 
was removed from the good eye, the 
amblyopic eye deviated inward to fix 
on an eccentric area. When eccentric 
fixation was rigid and a visual re- 
sponse from this area had been ob- 
tained on other tests, a visual response 
was obtained from the eccentric area. 
In cases in which the eccentric area 
used by the patient corresponded with 
the angle of squint, there was no 
movement to fix at zero or parallel 
setting on alternate flashing. 


In the majority of cases of indefi- 
nite fixation, the same binocular re- 
sponse was obtained bimacularly. 
When the light was removed from 
the good eye, the amblyopic eye 
deviated inward to fix, but immedi- 
ately lost the image so that there was 
no visual response from the eccentric 
area. Awareness of the image which 
was before the amblyopic eye could 
be regained only when bimacular 
stimulation was given again. None of 
these patients were able to rotate out- 
ward to give a monocular visual re- 
sponse with tubes at zero. 


In cases that were considered not 
to be eccentric, the patient either was 
able to obtain a momentary central 
fixation monocularly, after giving a 
binocular response bimacularly (usu- 
ally crossed diplopia), or gave no 
indication of vision either monocular- 
ly or binocularly, and eye movements 
were wandering. If he could fix 
momentarily with central fixation, 
monocularly he could do this at zero 
setting as well as at the angle of 
sculmt. 


The amblyopic eye was covered 
th an elastoplast occluder, which 
e patient was expected to wear con- 
wntly during waking hours. The 


length of time the occluder was worn 
by the 70 patients varied from one 
week to eight weeks. Thirty patients 
wore the occluder for two weeks, and 
13 wore it for three weeks. It was 
worn by 2 patients for one week; 9 
patients wore it for ten days; 6 pa- 
tients wore it for four weeks; 1 patient 
for seven weeks; 1 patient for eight 
weeks. In 4 patients the length of 
wearing time was unknown as occlu- 
sion had been authorized by the re- 
ferring doctor and carried out in his 
office. 


At first, the patch was changed to 
the good eye for total occlusion only 
when central fixation was established 
and an improved vision recording had 
been obtained. Later, progress seemed’ 
to be more rapid if occlusion of the 
good eye for one hour daily was in- 
cluded in the regime of otherwise con- 
stant occlusion of the amblyopic eye 
as soon as any change in the fixational 
ability of the amblyopic eye was 
noted. In most cases, total occlusion 
of the good eye could follow after 
ten days to two weeks on the basis of 
an established central fixation and 
improved vision recording. In only 
three cases have we had to go back to 
occlusion of the amblyopic eye be- 
cause central fixation did not seem to 
hold during occlusion of the good eye. 
This defection appears to have been 
due to the fact that total occlusion was 
not maintained on the eye, and the 
periods when no patch was worn 
caused a reversion to the previous 
fixation pattern. This does not seem 
to occur if the patch is worn over the 
amblyopic eye during such times as 
the child will not tolerate it on his 
good eye. 


In recent cases, the child’s activities 
during the hour of occlusion of the 
good eye -have been limited to looking 
at pictures and attempting to identify 
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VisuaL IMPROVEMENT IN AMBLYOPIC PATIENTS TREATED WITH OCCLUSION 
or THE AmBLyopic Eve Prior to OccLusIOoN oF THE Goop Eye (A) AND 
Tuose TREATED WITH OccLUSION oF THE Goop Eye ONLy (Bs) 


ANGULAR ACUITY 
20/20 

20/25 

20/30 
20/40 

20/50 

20/70 

20/80 5A incomplete) _ 
20/100 f 
201200 mplete) 


4 (2 incomplete) 


No improvement 8 


TOTALS 65 


them in decreasing size, holding the 2. An alternation from eccentric to 
picture material close enough to the central fixation or from central to 
eye to be within the range of his eccentric, with fixation not main- 
ability to fix centrally. tained steadily on either area was 
apparent in 7 of the patients. 


Findings in 65 patients that were 
interpreted to indicate a change in °: In 7 patients momentary central 
fixation pattern are presented below. fixation with loss of only the image 
The relative number of cases in each and searching movements was 
category is indicated. demonstrated. 


. Three of the patients had central 
fixation only at near (6 to 13 
inches from nose). 


1. Eighteen patients showed the clas- 
sical finding, an obvious shift from 
the eccentric to the central area (as 
indicated by gross change in posi- 
tion of the Hirschberg reflex, with 5. Central fixation on outward rota- 
movement outward to fixate when tion only was present in 2 patients. 
good eye is covered; this occurred 
also on the alternate cover test, 
and on the troposcope) with an 
improved angular yisual acuity. 
This second recording showing im- 
proved acuity does not indicate 
visual development. It indicates Four patients could not be classi- 
that the patient is able to fix on a_ fied; 9 showed no change, and 13 
different retinal area that has a were seen only after occlusion of the 
higher visual potential. good eye had been started. 


. Change in eccentric area used for 
fixation towards the macula oc- 
curred in 2 patients. 
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Fifty-seven patients obtained cen- 
tral fixation by these gross tests. Of 
these, 4 reverted to eccentric fixation; 
3 were still under treatment, showing 
some tendency to revert during occlu- 
sion of the good eye (table I). Eight 
cases were not improved. One case 
which had shown no change in fixa- 
tion pattern after occlusion of the 
amblyopic eye, responded to standard 
occlusion of the good eye. 


This improvement in visual acuity 
has not been maintained in all cases, 
but the loss appears to be due to 
failure to maintain total occlusion of 
the good eye over a period of time 
long enough to stabilize vision. 


A comparison of results of the cases 
treated with occlusion of the ambly- 
opic eye prior to occlusion of the 
good eye and those treated with occlu- 
sion of the good eye only showed 
slightly better results in the former 
series. The average length of total 
occlusion of the good eye to attain 
these results was nine weeks in the 
first group; eleven weeks in the sec- 
ond group. 


Although members of both groups 
had an initial vision of 20/100 or 
less, the two groups were found not 
to be comparable. In cases tending 
towards eccentric fixation, 56 patients 
had a visual acuity recording of less 
than 20/200, 5 patients had an acuity 
of 20/200, and 4 patients had 20/100 


vision. 


In cases with central fixation, 23 
patients had a visual acuity recording 
of less than 20/200, 8 had 20/200, 
and 25 had 20/100. 


There were no significant differ- 
e ices in age of onset, duration of the 
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amblyopia, or refractive error. Very 
few cases in either group showed a 
significant anisometropia. 


SUMMARY 


None of the patients showed ad- 
verse effects from occlusion of the am- 
blyopic eye. When used in later 
stages of treatment along with occlu- 
sion of the good eye, it seemed to 
prevent the regression of vision and 
fixation that occurs if occlusion of the 
good eye is not maintained totally. It 
was found that cooperation of the pa- 
tient is obtained more easily with 
occlusion of the amblyopic eye first. 
The child gets used to the discomfort 
of the patch before he is handicapped. 
visually. 


The majority of patients in our 
series were 4 years of age or younger, 
and it is possible that many of those 
who were 2.5 to 3 years old could 
have obtained central fixation with 
occlusion of the good eye only. On 
the other hand, in all but 12 of these 
cases checked at the clinic, definite 
fixational changes were observed be- 
fore the patch was changed from the 
amblyopic eye to the good eye. 


It is possible that some of the pa- 
tients assumed to have central fixa- 
tion were not fixing foveally. This 
would account for the failure of many 
to reach 20/20 angular visual acuity 
with occlusion of the good eye only. 
With a few exceptions, the angular 
visual acuity of 20/20 was equivalent 
only to 20/50 morphoscopic visual 
acuity, i.e., when tested on a row of 
letters, in both series. 


Early age of onset and duration of 
amblyopia appeared to be the greatest 
deterrents to development of visual 
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acuity. Achievement of binocularity, 
alteration, or long occlusion to stabi- 
lize vision are necessary for mainten- 
ance of the acuity achieved. Since 
these patients are least likely to 
achieve binocularity or even alterna- 
tion, long occlusion will be necessary 
in most cases. 


Where visual loss occurred in those 
cases treated by occlusion of the am- 
blyopic eye, the vision did not drop 
to its previous low level, and in almost 
all cases, fixation remained central. 


CONCLUSION 


It would seem advisable to first 
occlude the amblyopic eye in patients 
with eccentric fixation. In addition to 
those individuals with gross eccentric 
fixation, all patients with vision of 
less than 20/100 should have initial 
occlusion of the amblyopic eye par- 
ticularly when there is reason to 
question the diagnosis with the visu- 
scope because of the age of the patient 
or lack of cooperation. 


AN ORTHOPTIC TECHNICIAN DISCUSSES A PRACTICAL 


APPROACH TO THE ORTHOPTIC PATIENT 


DorotTHEA MADAIRE 
ONTARIO, CALIFORNIA 


Tuts paper will deal with my 
method of teaching children with de- 
fective vision the basic steps in learn- 
ing to use both eyes at the same time. 
I have found it necessary to give them 
some idea of how eyes are supposed to 
work—and of how their eyes differ in 
this respect. 


When I entered orthoptic training 
in early 1945, I was fortunate to have 
as teachers four different technicians. 
At that time there were more or less 
regular meetings of all the technicians 
in the District of Columbia area to 
discuss various problems met in daily 
work with patients. One of the main 
questions was: ““How do you get your 
patients off the instruments?” This 
made quite an impression on me, for 
I was just learning how to use these 
instruments! That summer, at a re- 
gional meeting in Boston, I was im- 
pressed by Julia Lancaster’s applica- 
tion of physiologic diplopia. I soon 
found that the patient himself must 
do the necessary work in obtaining 
and maintaining single binocular vi- 
$10on. 


At my initial interview with the 
child, I sit down facing him and start 
to talk about eyes in general. I ask 
him how much he knows about how 
his eyes are supposed to work. This 
cenerally leads to his telling me how 
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his eyes work, either from personal 
observation or from what he has been 
told by others. I often learn that the 
patient is more keenly aware of his 
problem than I would expect. This 
knowledge helps to lay the ground- 
work for the home exercise pattern. 


I then tell him that I am going to 
give him a short course in how eyes 
work. His mother may listen, of 
course, but I am trying to teach him. 
He will see that he must learn for 
himself just as he does in school. This 
is very important, for his mother and 
I can only help him to get his eyes 
working right—the job is his. I have 
found that talking directly to the pa- 
tient is important psychologically; he 
listens more attentively, since we are 
talking about his particular problem. 


I tell him there are three ways to 
use our eyes (counting them off on 
my fingers): (1) using both eyes to- 
gether perfectly; (2) seeing double; 
and (3) using one eye at a time. I 
tell him that this last one which is 
called suppression is especially im- 
portant, because this is the one that 
we will have to work on. I ask the 
child to repeat the word so he will 
know it by sound when we learn what 
1t 1s. 


I explain that in a sense, everyone 
sees everything twice, once with the 
right eye, once with the left eye. 


Really, we do not “see” with our 
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eyes; we “see” with our brain. Our 
eyes are just like cameras; they take 
the picture which, instead of being 
transferred to a film, is carried back 
to the brain, right now, so we see 
at once. Since we have two eyes, two 
pictures are taken at the same time. 
Well, how do you suppose we get one 
picture when our eyes have taken 
two? The child doesn’t know, but he 
may try to guess. I let him talk a 
bit, then tell him how it really is. 


I ask him if he knows what a 
‘‘bull’s-eye” is. Most children do, but 
if he does not, I draw one for him on 
some scrap-paper. I tell him, the back 
part of your eyes, the part that takes 
the picture, is just like a bull’s-eye. 
The pictures received at the same 
place on the center of each bull’s-eye 
“so back” to the same place in the 
brain and are then treated as if there 
were only one picture. It is just as 
though there were two roads, one 
from each eye. The roads are the 
same length, the little pictures get 
started at the same time, and so they 
reach the same place in the brain at 
the same time. This is “seeing per- 
fectly.” 


“Now,” I tell him, drawing a pic- 


ture of his eyes, “these are your 
eyes.” If the child has an esotropia, 
I turn one eye in a bit so that he can 
see how his eyes are, and that the 
pictures cannot be taken at the same 
place by the two eyes. Then I tell 
him what happens: 


This eye (indicating the straight one) is 
taking the picture properly. This one (indi- 
cating the turned one) cannot take the pic- 
ture at the right place, so it takes a picture 
to the side of the center of the bull’s-eye. 
Both pictures start back to the place in the 
brain, and this one (indicating the straight 
eye) gets to the right place, but this one 
(indicating the turned eye) gets to the wrong 
place. The brain sees two different pictures, 
and that is why you “see” double. The brain 
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does not like that, and it has discovered a 
third way to “see.” We will talk about that, 
too. 


We have a review. I ask: 


If you are using both eyes together, you 
will see one of whatever you are looking at, 
right? (He agrees.) If one eye is turned, 
you will see two of whatever you are looking 
at, right? (He agrees.) Now, there is a third 
way to see, remember? That way is the one 
called “suppression.” 


So we start all over again, using the 
drawing of the two eyes with one eye 
turned as his is turned. 


Now we are taking two pictures, but one 
is in the wrong place. The straight eye sends 
the picture back where it belongs. The 
turned eye sends the picture back but it does 
not hit the target. This picture often gets a 
late start, too, which makes it harder to get 
there on time. Sometimes this second picture 
does not get to the brain at all. It starts out, 
but it comes to a “roadblock” and is kept 
from going on; it has to stop, right there. 
We are talking about this roadblock when we 
say “suppression.” We know the turned eye 
did its share by taking the picture, the road 
did its share by starting the picture back. We 
do not know how the roadblock got there, 
but it did and we will have to get rid of it. 
That is one reason I want you to know how 
your eyes work. You see, you are the only 
one in the whole world who can break down 
the roadblock, because it is your brain that 
is doing the seeing. I can tell you what to 
do, but I cannot tell you how because there 
is only one person who can use your brain. 


The child will generally agree, and 
from then on it is a simple thing to 
get the answer to the question, ““Who 
is going to make your eyes straight?” 
We repeat the word “suppression” 
again. If the child is old enough to 
understand or is troubled by diplopia, 
I tell him that sometimes the eye 
stops looking L- fore it turns, in which 
case he does not see double. If the 
eye turns before it stops looking, he 
will see double. If he is interested, [ 
demonstrate with the drawing. 


THE ORTHOPTIC PATIENT 


Practically the same routine is used 
on the troposcope, encouraging the 
child to see both eyes, seeing sepa- 
rately with simultaneous perception 
target, perfectly when fusion is ob- 
tained at the angle of squint, double 
when the images separate, and sup- 
pression when he loses a check-mark. 
If a child cannot obtain diplopia, I 
show him the targets separately, call- 
ing attention to the check-marks es- 
pecially, and he will see that he can- 
not get a perfect picture unless he 
does use both eyes. 


At this point the child can under- 
stand some of the things I have been 
telling him. It is not difficult to main- 
tain his interest, since we are talking 
about him. I am often amazed at his 
complete interest in trying to grasp 
what he has been told; this naturally 
helps in ensuing visits. He also makes 
more of an effort to tell me exactly 
what he sees—even to one-eyed di- 
plopia, which is often a matter of 
great interest to a child. 


I then take up the first step in 
home exercise (with most patients, 


that is). While this is all fresh in 
the child’s mind, I teach him to use 
physiologic diplopia. I have a gadget 
called a framer. which I put on the 
child’s head and show him that one 
eye sees one “stick,” the other eye 
sees the other “stick.” If he looks at 
me and not at the “stick,” he will see 
two “sticks’—‘‘The eyes are both 
using the right place to see with and 
the pictures are going to the right 
place, remember?” He usually does, 
and asks me how he can get two 
‘sticks” if the eyes are straight. I use 
the bull’s-eye again, showing him that 
the picture (or image, with the older 
‘hild) is being taken on the center, 
he “stick” is being seen on the side, 
emporally, of each bull’s-eye. I draw 
he “stick” for him and show him 
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with my hands how it works. This is 
the best way I know of to get him to 
understand. (Of course I do not show 
him this until I am sure that he does 
“frame”!) This approach is used in 
explaining all the home exercises that 
I assign. 


The parent is given the paper that 
lists the exercises, after being shown 
thoroughly the way to do them. I tell 
the child that his mother is now the 
orthoptist, and I am only going to 
check the work done at home. Again, 
this puts the burden on the patient. 


There are two ways that you can be helped 
by other people. One is with glasses, the 
other is by surgical correction (if the child 
has already had an operation or is being 
prepared for one). The third way is to help 
yourself, which is what I will try to teach 
you to do. I really cannot tell you how to 
use your eyes, I can only tell you what to do. 


If a child asks me why one eye 
is stronger than the other, I usually 
tell him to show me both hands. I 
ask him to tell me which hand Jooks 
stronger and he will generally show 
me the hand he uses most. Then I 
can point out to him that the top of 
that hand looks a little bit bigger than 
the top of the other hand, and that is 
because he uses it more. The same is 
true of the eyes; the one he has been 
using is the stronger one. 


There are many other things that 
are discussed during this initial visit, 
depending on the interest stimulated 
in the patient. I try to answer these 
questions in words that he will under- 
stand, as I have indicated. I try to 
use uncomplicated illustrations famil- 
iar to the child in everyday life to 
clarify each point. Better orthoptic 
results may be achieved if the child 
understands some of the problems in- 
volved in binocular use of the eyes. 


l 


READING RETARDATION 


Dorotuy JANZING 
KENT, WASHINGTON 


Most children eagerly await the 
day of attending school, and it is cer- 
tainly a vital and enriching experi- 
ence in their young lives. They anti- 
cipate this new experience with great 
excitement, and their efforts are usu- 
ally rewarded with successful learn- 
ing. Unfortunately there are some 
children who are unable to make 
average progress in reading and writ- 
ing. It has been said that as high as 
20 per cent of the children in Ameri- 
can classrooms have reading difficul- 
ties, and the University of California 
reports that 50 per cent of the top 20 
per cent of their students regularly 
fail the English entrance examination. 
Reading retardation is common among 
juvenile delinquents. The inability to 
read will range from complete failure 
to understand the meaning of graphic 
symbols to merely slowness in learn- 
ing to read and write. 


The ophthalmologist is one of the 
first to be consulted to determine 
whether ‘the child’s failure to learn 
to read is due to poor vision or some 
other cause. The orthoptist, whose 
role is primarily concerned with 
phorias, tropias, suppression and am- 
blyopia, will in the course of her 
duties, see many of these children 
with reading difficulties. It is im- 
portant that she distinguish the or- 
thoptic problem from the reading 
difficulty. Many will have no signifi- 
cant eye problems, and of course the 
ones that do must receive correction. 
However, even with correction the 
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reading problem may persist. If we 
can become better informed about this 
field, we will be able to help parent 
and child by passing on our know- 
ledge. 


Considerable research is being done 
in the field of reading retardation and 
school screening programs. It is a 
field of great interest to educators, 
psychiatrists, psychologists, neurolo- 
gists, and ophthalmologists. It is a 
field that is noted for its maze of 
terminology. Some of these terms are 
congenital word blindness, dyslexia, 
congenital alexia, strephosymbolia or 
specific language disability, and con- 
genital symbol amblyopia. Many of 
these names reflect the etiologic views 
of their authors and herein lie many 
arguments among the various inter- 
ested fields. I am not qualified to dis- 
pute their theories, but as orthoptists 
we should be aware of these theories 
and have some understanding of such 
theories as the psychology of percep- 
tive and conceptual development as 
well as an adequate understanding of 
the child’s failure to learn to read. 
Miller, in a paper given at a sym- 
posium on reading problems at the 
Eye Section of the Washington State 
Medical Association, quotes Rabino- 
vitch and his associates in their defini- 
tion of reading retardation as a level 
of reading achievement two years or 
more below the mental age as ob- 
tained on performance tests. In their 
analysis of two hundred and fifty 
cases they found three major groups: 
(1) organic, (2) primary reading re- 
tardation—those children who appear 
to have a defect in the capacity to 
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READING RETARDATION 


integrate written material and to as- 
sociate concepts with symbols, and 
(3) secondary reading retardation in 
which the inability to read is not re- 
lated to any defect in basic reading 
capacity. These children seem to have 
a normal potential for reading which 
has been interfered with by factors 
such as anxiety and emotional block- 


ing. 


Differentiation between the _pri- 
mary and secondary types is difficult, 
but if therapy (psychotherapy or re- 
medial reading) is to be successful, it 
is vital that the diagnosis be accurate. 
Various testing methods revealed that 
the two groups followed certain pat- 
terns. In the study of the two hun- 
dred and fifty cases it was found that 
the members of the primary group 
were most concerned over their in- 
ability to read; whereas in the sec- 
ondary group, the emotional problems 
took precedence over their failure at 
reading. The primary group seemed 
to have specific language disabilities, 
such as very poor conceptual language 
in concepts involving time, order, size, 
number, and direction. They had 
trouble maintaining left-right direc- 
tion, recognizing letters. reversing let- 
ters and words, and in many cases 
the auditory response was so poor 
that the patients could not express 
themselves orally even though the 
intellectual potential was very high. 
These problems were not present in 
the secondary group, which responded 
well to psychotherapy. A sympathetic 
remedial reading teacher can do much 
to help the emotionally disturbed 
hild whose reading problem is only 
1 part of the whole educational re- 
ardation. However, the child in the 
rimary group cannot be treated for 
motional problems alone, for these 

lay be aggravated by frustration at 
is inability to read. The reading 
lerapist will have to take into con- 
ideration the child’s poor conceptual 
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responses, the laterality problems and 
the visual and auditory difficulties. 


Many methods are in use, and the 
approach to the problem varies. The 
Dyslexia Clinic in Chicago, which is 
a privately endowed clinic, uses the 
“complete approach.” The child is 
seen by pediatrician, ophthalmologist, 
neurologist, social worker, psycholo- 
gist and psychiatrist. He receives in- 
dividual attention. This is probably 
the ideal situation, but unfortunately 
there are not enough of these clinics 
to care for the great number of re- 
tarded readers. 


Locally, the University of Wash- 
ington has a remedial reading clinic 
which serves a real need in the com- 
munity. Some school districts are 
carrying on some sort of remedial 
program, but they are handicapped 
by a lack of trained personnel. I have 
observed that the teaching methods 
for specific language disabilities are 
contrary to remedial reading methods, 
which start from large wholes and 
proceed to small elements. The meth- 
od for specific language disabilities 
begins with single letters or sound 
units, synchronizing the use of visual, 
auditory and kinesthetic channels of 
learning and leading to the. recogni- 
tion of larger units. 


The interest being given to this 
problem in many professional fields 
indicates that more research is needed, 
with liason between the disciplines 
and their areas of interest. The teach- 
er, the psychologist, the medical scien- 
tist. the sociologist, and the family 
unit are included. 


The treatment of reading retarda- 
tion is not an orthoptic problem, but 
orthoptists should be well informed 
on this subject in order to be of the 
best service to the child with reading 
problems and to his parents. 
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PUBLIC RELATIONS 


Good public relations are of in- 
creasing importance to the orthoptic 
technician. This is true in her con- 
tacts with patients and ophthalmolo- 
gists, as well as with the public in 
general. As in any profession, one 
should convey an impression of in- 
telligence as well as kindness and 
personal concern for the individual. 

Proper public relations require that 
we as orthoptists recognize that our 
role in medicine is auxiliary. An or- 
thoptist may be of great assistance to 
the ophthalmologist in the manage- 
ment of motility problems, but she 
must not consider herself a_practi- 
tioner of medicine in any phase. 
Whenever possible, the orthoptist 
hould work in proximity to the oph- 
halmologist either in the clinic or in 
iis private office. Such a close work- 


ing arrangement will lead to the effec- 
tive treatment of orthoptic patients. 


The future of orthoptics requires 
that we inform the public in general, 
as well as our own patients, as to the 
nature and purpose of this profession. 
More qualified young women must be 
attracted to orthoptics as a career. 


Talks before civic organizations, 
mothers’ clubs or PTA groups may 
serve to publicize orthoptics to in- 
terested groups. A down-to-earth ap- 
proach is essential, with the use of 
simple terms understandable to the 
layman. 


Let us each strive to give orthoptics 
the best in public relations. 


Mary D. Hempsteap 
President, AAOT 
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THE AMERICAN ORTHOPTIC COUNCIL: 
ITS PAST AND PRESENT 


After twenty-three years of exist- 
ence, it does not hurt to recall some 
of the past and present problems of 
the American Orthoptic Council. 


When the American Orthoptic 
Council was first formed, largely 
through the efforts of Dr. LeGrand H. 
Hardy and Miss Elizabeth K. Stark, 
the chief problem was one of properly 
examining and qualifying those few 
orthoptic technicians who, through 
their own hard labors and the efforts 
of interested ophthalmologists, were 
trained in orthoptics. The first ex- 
amination was given in October 1939 
in Chicago, and 23 technicians were 
certified. 


Since that time, 439 technicians 
have been certificated. The examin- 
ing and qualifying of orthoptic techni- 
cians continues to be a major function 
of the American Orthoptic Council. 
The examinations have become in- 
creasingly comprehensive and dis- 
criminating. There is, however, need 
for further modification and improve- 
ment of the examination procedure. 


In 1948, under the guidance of Dr. 
Walter B. Lancaster, the Council 
initiated the first training program in 
Maine, subsequently moving to Bos- 
ton, St. Louis and Iowa City. During 
the past several years, an excellent 
intensive course in basic and practical 
subjects important to orthoptics has 
been given in Ann Arbor, Michigan 
through the efforts of Dr. John W. 
Henderson, with unusually fine re- 
sults. These students complete a year 
with practical training under certi- 


ficated technicians in various offices 
and clinics throughout the country. 


In recent years, various universities 


have sponsored twelve-month (or 
longer) courses in orthoptics. New 
university sponsored courses have 


started within the past several years 
in Columbus, Houston, and Atlanta. 
This is a wholesome trend to be en- 
couraged by the Council. The more 
orthoptics can align itself with well 
recognized academic and medical fa- 
cilities, the more secure will be its 
position in education and ophthal- 
mology. 


Advising upon and guiding the pro- 
fessional activities of certificated tech- 
nicians continues to be a major in- 
terest of the American Orthoptic 
Council. Advice upon technical, pro- 
fessional, and especially ethical mat- 
ters is given upon request, and occa- 
sionally unsolicited. Since orthoptic 
technicians are not licensed, the Coun- 
cil acts as the informal regulating 
body for this important group of as- 
sistants in ophthalmics. 


A continuing problem is one of 
recruiting greater numbers of capable 
and dedicated trainees in orthoptics, so 
that not only will the inactive techni- 
cians be replaced, but more and more 
well trained technicians will be avail- 
able to the ophthalmological profes- 
sion. There is no greater aid to the 
ophthalmologist in treating the stra- 
bismic patient than a good orthoptic 
technician. 


Frank D. CostensBaver, M.D. 
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THE BASIC ORTHOPTIC 
COURSE 


The American Orthoptic Council 
will again sponsor the Basic Course 
for Technicians this summer at the 
University of Michigan, Ann Arbor, 
under the direction of Dr. John W. 
Henderson and the Department of 
Ophthalmology. As usual, the faculty 
will be selected from various regions 
of the country and will be authorities 
in their fields. The period of instruc- 
tion will be scheduled during the 
eight week Summer Session of the 
University of Michigan from June 26 
to August 19, 1961, and is an official 
summer session course of the Uni- 
versity. This year it will be required 
that a minimum of three months of 
practical training in orthoptics be 
completed before enrollment. It is 
hoped that this initial practical train- 
ing will facilitate the students’ under- 
standing of the material presented in 
the basic course. Further, it will act 
as a preliminary screening method to 
ensure that students attending the 
course are interested in continuing in 


the field. 


It is not necessary that the practical 
training taken after the basic course 
be completed in the same office or 
clinic in which the initial experience 
was gained. In fact, the Council feels 
that training in two different centers 
may be preferable. 


There are a number of good or- 
1optic schools providing a full year 
f didactic training in one institution, 
ud students from these schools are 
yt required to take the Basic Course 
fered by the Council. General in- 
rmation relating to the various op- 
tunities for orthoptic training is 
‘ailable in the brochure “A Profes- 
m in Orthoptics,” which can be ob- 


tained from the Secretary of the 
American Orthoptic Council, Edmond 
L. Cooper, M.D., 414 David Whitney 
Building, Detroit 26, Michigan. 


For further details concerning the 
Basic Summer Course sponsored by 
the American Orthoptic Council, 
please contact John W. Henderson, 
M.D., Room 6155 Outpatient Build- 
ing, The University of Michigan 
Medical Center, Ann Arbor, Michi- 
gan. For those students requiring 
scholarship aid, application should be 
made to the National Scholarship 
Chairman for the Delta Gamma 
Foundation, Mrs. James E. O’Brien, 
139 Hazel Avenue, Glencoe, Illinois, 
before April 1, 1961, the deadline for 
such applications. 


JoHn W. Henpverson, M.D. 


INDEX TO VOLUMES I 
THROUGH X OF THE 
AMERICAN ORTHOPTIC 
JOURNAL 


The first volume of the American 
Orthoptic Journal appeared in 1951. 
Since then this Journal has grown 
and flourished, and ten volumes have 
made their appearance, thanks to the 
interest of the profession and the un- 
failing assistance of the American 
Academy of Ophthalmology and Oto- 
laryngology. 


The material which has accumu- 
lated in the Journal is of value, but 
it is in danger of getting lost because 
of the difficulty in locating it. A 
cumulative index for the first ten 
volumes was called for in the opinion 
of this writer and has been worked 
out by Mrs. Elsie Laughlin, Chief 
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Orthoptist in the Department of Oph- 
thalmology in the College of Medicine 
of the State University of Iowa. 
Thanks to the continued generosity of 
the American Academy of Ophthal- 
mology and Otolaryngology and its 
Executive Secretary, Dr. William L. 
Benedict, this index will now be pub- 
lished as a supplement to volume 11 
of the Journal. It is hoped that this 
index will greatly enhance the use- 
fulness of the American Orthoptic 
Journal. 


HERMANN M. Burian, M.D. 


ORTHOPTIC SYLLABUS 


One of the main tasks of the Ameri- 
can Orthoptic Council is the super- 
vision and organization of the training 
of orthoptic technicians. The Ameri- 
can Orthoptic Council has set up 
regulations regarding this training. 
When these are fulfilled, the student 
is eligible to take the examination 
offered by the American Orthoptic 


Council. The Council also sponsors a 
two-month academic course in orthop- 
tics and assists the members of the 
course in obtaining practical training. 
These efforts of the Council are in- 
sufficient in providing the country 
with the necessary number of orthop- 
tists, however, and it welcomes the 
development of additional qualified 
orthoptic teaching centers. 


The American Orthoptic Council 
also recognizes that it would be help- 
ful in setting up teaching programs in 
orthoptics if a syllabus were available. 
Such a syllabus was published in 
1948, but is no longer available and 
now needs revision. With the help of 
a number of ophthalmologists and or- 
thoptists we have, therefore, developed 
a revised syllabus which has now been 
approved by the American Orthoptic 
Council and is soon to be published 
by the American Academy of Oph- 
thalmology and Otolaryngology. The 
American Orthoptic Council is deeply 
grateful for this continuing support by 
the Academy. 


HERMANN M. Burian, M.D. 


AN ORTHOPTIC LIBRARY 


As a basis for recommending acquisitions to an orthoptic library, a ques- 
tionnaire was sent to a selected group of practicing orthoptists. From a given 
list of books they were asked to indicate their preferences based on two hypo- 
thetical situations: 


1. You have been asked by a foreign government to establish an orthoptic 
clinic in a new hospital in a remote area which is accessible only by air. Your 
weight allowance permits the transport of only four books. You will be under 
contract to remain for two years. Which four orthoptic books would you 
select? 


2. You have accepted a position in a Medical Center in a metropolitan 
area where you will be required to teach senior medical students, residents 
in ophthalmology, orthoptic students and student nurses. Which eight books 
would you choose to start your office library? 
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The total list of books offered for selection was as follows: 


Physiology of the Eye Adler 

Strabismus Ophthalmic Symposium 1 Allen, Editor 
Strabismus Ophthalmic Symposium 2 Allen, Editor 
Amblyopia Reader Dobson 

The Practice of Refraction, Sections 3 and 4 Duke-Elder 
Textbook of Orthoptics Gibson 

The Practice of Orthoptics Giles, G. H. 

Clinical Orthoptics Kramer 

The Human Eye in Anatomical Transparencies Kronfeld and McHugh 
A Manual of Orthoptics Lancaster, Julia 
Binocular Vision Lancaster, Walter 
Worth’s Squint Lyle and Bridgeman 
Practical Orthoptics Lyle and Jackson 
The Science of Seeing Mann and Pirie 

The Oculorotary Muscles Scobee 
Rehabilitation of a Child’s Eyes Scobee and Katzin 


The results of the questionnaire were as follows: 


1. In the first situation, in which only four books were to be permitted: 


Kramer Clinical Orthoptics 31 
Scobee The Oculorotary Muscles 31 
Adler Physiology of the Eye 18 
Lyle and Jackson Practical Orthoptics 17 
2. In the second situation, in which eight books were to be selected: 
Scobee The Oculorotary Muscles 40 
Kramer Clinical Orthoptics 38 
Lyle and Jackson Practical Orthoptics 29 
Adler Physiology of the Eye 29 
Allen, Editor Strabismus Symposium 2 28 
Scobee and Katzin Rehabilitation of a Child’s Eyes 27 
Lancaster, J. A Manual of Orthoptics 22 
Lyle and Bridgeman Worth’s Squint — 


The purpose of the questionnaire was three-fold. First, to assist the new 
orthoptist in the orderly acquisition of the most useful books with which to 
start her library. Second, to give the newly certified technician some insight 
regarding the value of certain textbooks as recommended by those with practi- 
cal experience. Third, to stress the importance of organization in building a 
library. 


Choices for inclusion in the first group were based upon completeness of 
material on all subjects, their practical aspect as well as theory, and as sources 
of reference material, vital for one located in an isolated area. These books in 
the second group were selected on the same criteria as well as for their value 

teaching books, and as contemporary works and opinions. 


It is indeed unfortunate that at this time the two most popular books, 
t ose by Scobee and Kramer, are out of print. It is to be hoped that both of 
t ese texts will soon be revised and made available in new editions. 
Mase. 
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AMERICAN ORTHOPTIC COUNCIL—1961 


The American Orthoptic Council is composed of three representatives each 
from the American Ophthalmological Society, the Section on Ophthalmology of 
the American Medical Association, the American Academy of Ophthalmology 
and Otolaryngology, and the American College of Surgeons. Three members 
are elected from the American Association of Orthoptic Technicians. The 
President of the American Association of Orthoptic Technicians also sits on the 
Council as an ex-officio member. 


American Ophthalmological Society 


Dr. William E. Krewson, III 
1930 Chestnut Street 
Philadelphia 3, Pennsylvania 


Dr. Hermann M. Burian 
Department of Ophthalmology 
University Hospitals 

Iowa City, Iowa 


Section of Ophthalmology, American Medical Association 


Dr. George S. Campion 
490 Post Street 
San Francisco 2, California 


Dr. Robert C. Laughlin 
1117 Minor Avenue 
Seattle 1, Washington 


American Academy of Ophthalmology and Otolaryngology 


Dr. Frank D. Costenbader 
(President) 

1605 22nd Street N.W. 

Washington, D. C. 


American College of Surgeons 
Dr. Louis J. Girard 

Hermann Professional Building 
Houston 25, Texas 


Miss Mary Hempstead 
(President, AAOT) 

Gailey Eye Clinic 

1008 North Main Street 

Bloomington, Illinois 

Miss Dolores Engel 

1684 N. Prospect Avenue 

Milwaukee 2, Wisconsin 


Dr. Philip Knapp 

Institute of Ophthalmology 
635 W. 165th Street 

New York 32, New York 


Dr. Goodwin M. Breinin 
3 East 66th Street 
New York 21, New York 


ASSOCIATE MEMBERS 


Dr. Alton V. Hallum 
490 Peachtree Street N. E. 
Atlanta, Georgia 


Dr. Edmond L. Cooper 
(Secretary-Treasurer) 

414 David Whitney Building 

Detroit 26, Michigan 


Dr. John W. Henderson 

(Vice President) 
Department of Ophthalmology 
University Hospital 
Ann Arbor, Michigan 


Dr. Webb Chamberlain 
1422 Euclid Avenue 
Cleveland 15, Ohio 


Mrs. Dorothy Parkhill Hedden 
Chicago Orthoptic Institute 
203 North Wabash Avenue 
Chicago, Illinois 


Miss Geraldine Wilson 
11 East 68th Street 
New York 21, New York 
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COMMITTEES OF THE AMERICAN 
ORTHOPTIC COUNCIL 


Ethics: Dr. Hermann Burian, chairman; Dr. Robert C. Laughlin; Dr. Alton V. Hallum 
Instruction: Dr. John W. Henderson, chairman; Dr. Louis J. Girard; Dr. Goodwin M. Breinin 


Examinations: Dr. Frank B. Costenbader, chairman; Dr. William E. Krewson, III; Dr. 
George S. Campion 


Program: Dr. Webb Chamberlain, chairman; Dr. William E. Krewson, III; Dr. George S. 
Campion 


Editorial: Dr. Webb Chamberlain, editor, American Orthoptic Journal; (Miss Sally Moore, 
associate editor; Miss Terry Brook, assistant editor) 


Publications and Exhibits: Dr. Philip Knapp, chairman; Dr. George S. Campion; Dr. Alton V. 
Hallum 


Honor Certificate: Dr. Philip Knapp, chairman; Dr. Robert C. Laughlin; (Miss Julia Lan- 
caster) 


Special Examinations Revision: Dr. Goodwin M. Breinin, chairman; Dr. Hermann M. Burian; 
Dr. Louis J. Girard 


Nominations: Dr. Hermann M. Burian, chairman; Dr. Robert C. Laughlin; Dr. Philip Knapp; 
Dr. Goodwin M. Breinin 


AMERICAN ASSOCIATION OF ORTHOPTIC 
TECHNICIANS—1961 


Miss Mary D. Hempstead 
Gailey Eye Clinic 
1008 North Main Street 
Bloomington, Illinois 


Manhattan Eye Ear and Throat Hospital 
210 E. 64th Street 
New York 21, New York 


Secretary. fain Miss Julie Mimms 
114 Medical Arts Building 
Jackson, Mississippi 


Department of Ophthalmology 
Washington University School of Medicine 
640 S. Kingshighway Boulevard 
St. Louis 10, Missouri 


i ditor. Miss Sally Moore 
Box 1, Eye Institute 
Presbyterian Hospital 
622 West 168th Street 
New York 32, New York 
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COMMITTEES OF THE AMERICAN ASSOCIATION OF 
ORTHOPTIC TECHNICIANS 


Program: Miss Geraldine Wilson, chairman; Miss Hazel Dendy; Miss Barbara Hamilton; 
Miss Mary Cronin 


Ethics: Miss Mary L. Cronin, chairman; Mrs. Jane M. Hall; Miss Grace K. Connelly; Miss 
Mary Wackerhagen 


Publications: Miss Sally Moore, chairman; Miss Terry Brook 
Honor Certificate: Miss Julia Lancaster 
Confidential Placement Service: Miss Margaret Crush, director 


Instruction: Miss B. Evelyn Taylor, chairman; Mrs. Marguerite S. Lundean; Mrs. Clara C. 
Berryman; Mrs. Zaida Petievich; Mrs. Geraldine W. Knight; Miss Marjorie Snell 


Academy Exhibit: Miss Anita Stelzer, chairman; Miss Doris J. Hachtel; Miss Mary E. Kramer 
Outside Exhibits: Mr. N. Leroy White, chairman 


Lancaster Award: Mrs. Louisa Wells Kramer, chairman; Miss Frances Walraven; Mrs. Elsie 
Laughlin; Miss Dorothy Bair; Miss Electra Healy 


Public Relations: Miss Patricia O'Neill, chairman; Miss Virginia D. Koehler 

Hardy Memorial: Miss Elizabeth K. Stark, chairman 

Membership: Miss Dorothy R. Bair, chairman 

Budget: Miss Jane A. Romanio, chairman 

Nominating: Miss Frances Walraven, chairman 

Auditor: Mr. Robert L. Knowles 

Historian: Miss Elizabeth K. Stark, chairman; Mrs. Eleanor C. Anderson; Miss Ruth Fisher 


REGIONAL MEETINGS OF THE AMERICAN 
ASSOCIATION OF ORTHOPTIC TECHNICIANS—1961 


Southwestern—Palm Springs, California Northwestern—Members invited to attend 
Chairman—Miss Marianne Eyles Southwestern Regional Meeting 


Eastern—Washington, D. C. Southern—Columbia, South Carolina 
Co-Chairmen—Miss Ann Eustis Chairman—Miss Eleanor Fike 
Miss Florence MacLean 


Midwestern—Chicago, Illinois 
Co-Chairmen—Miss Lydia Heinen 
Mrs. Florence Ross 
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Arruga, Alfredo, and Downey, Ra- 
chel: Simple modification of syn- 
optophore, Amer J Ophthal, 50: 156- 
158 (July) 1960. 


The authors describe three additions to the 
synoptophore which may be utilized in the 
treatment of eccentric fixation; rotating 
slides for an anti-suppression exercise, a ro- 
tating polarizer with blue-violet filter for 
creating the Haidinger brush phenomenon, 
and an iris diaphragm to effectively decrease 
the field in the treatment of anomalies of 
localization. 


Arruga, Alfredo, and Downey, Ra- 
chel: Anomalous sensory relation- 
ship in apparently cured squints, 
Brit J Ophthal, 44:492-502 (Aug.) 
1960. 


The authors describe in detail tests com- 
bining the visuscope, euthyscope, afterimage 
and Haidinger brush phenomenon which de- 
tect small angle anomalies with anomalous 
correspondence in apparently cured squints. 
They feel that early surgical treatment is at 
fault in precipitating many of these squints 
and that, except in extreme cases, treatment 
should be confined to alternate patching until 
the patient is old enough for a valid sensorial 
and motor evaluation. 


Blodi, Frederick C., and Van Allen, 
Maurice W.: The effect of paralysis 
of the cervical sympathetic system 
on the electromyogram of extra- 
ocular muscles in the human, Amer 
J Ophthal, 49:679-683 (April) 1960. 


Electromyograms of the extraocular mus- 
cles of eight patients before, during and after 
cervical sympathetic paralysis effected by 
stellate ganglion block, were done with par- 
ticular reference to the levator muscle. The 
authors conclude that induced paralysis of the 
cervical sympathetic system produced no con- 
si tent effect on the electrical activity of the 
le ator muscle and that it is unlikely that 
co trol is exerted via the sympathetic system. 
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Byron, Herve M.: Results of pleoptics 
in the managemeni of amblyopia 
with eccentric fixation, AMA Arch 
Ophthal, 63:675-681 (April) 1960. 


Four pleoptic instruments developed by 
Ciippers are described. Factors in selecting 
suitable patients and results from pleoptic 
treatment are discussed. 


Chabot, Jacqueline: Remarques sur le 
pronostic des fixations excentriques 
chez le jeune enfant [Observations 
on the prognosis of young children 
with eccentric fixation], Bull Soc 
Ophthal Franc, 5:234-238 (April) : 
1960. 


The importance of early treatment by oc- 
clusion in strabismic amblyopia is discussed. 
The suggestion is made that when a small 
degree of eccentric fixation is present, oc- 
clusion of the better eye may not be con- 
traindicated if the patient is young enough 
and close surveillance is possible. Nine cases 
are presented in which occlusion of the fixing 
eye led to a return of centric fixation in the 
deviating eye, and in some of these cases 
eventual alternation and/or equal visual acuity 
was achieved. The author feels that the 
primary factor in the successful treatment of 
these patients was early occlusion before the 
eccentric fixation could become firmly estab- 
lished. 


Chesnais, A.: Strabismus in identical 
twins, Ann Oculist (Par), 193:501- 
515 (June) 1960. 


A survey of ninety-two cases of identical 
twins indicates that a casual hereditary factor 
is present in strabismus. No conclusion, how- 
ever, as to the nature and extent of this 
hereditary factor can be reached other than 
to recognize that ametropia is hereditary, 
and that strabismus is often linked to the 
presence of ametropia. Amblyopia, also, seems 
to the author to be a complication linked to 
the ametropia, especially when a squint is 
present. 
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Cowan, Eric C.: A simple apparatus 
for the diagnosis and recording of 
diplopia, Brit J Ophthal, 44:59-63 
(Jan.) 1960. 


The author has devised a simple and effi- 
cient apparatus for recording and diagnosing 
diplopia fields in patients to whom the stand- 
ard tests are not applicable. 


Dunlap, Edward A.: Selection of op- 
eration procedures in vertical mus- 
cle deviations, AMA Arch Ophthal, 
64: 167-174 (Aug.) 1960. 


The author enumerates his procedures of 
choice for surgical correction in different 
types of vertical deviations. In vertical paresis 
the first procedure should be performed on 
the nonfixing eye. However, if the imbalance 
is predominantly in the lower field, then the 
underacting muscle should be strengthened, 
regardless of which eye is fixing. If a vertical 
deviation exists simultaneously with a _ hori- 
zontal one, the larger deviation should be 
corrected first; the lesser one may need no 
further procedure. If surgery on the superior 
and inferior recti is performed, one should 
keep in mind that small amounts of correc- 
tion yield relatively large results. In A and 
V syndromes with alternating fixation, the 
secondary deviators should first be weakened. 


Gortz, Heinz: The corrective treat- 
ment of amblyopia with eccentric 
fixation, Amer J Ophthal, 49: 1315- 
1321 (June) 1960. 


The aims of the treatment of amblyopia 
with eccentric fixation are stated, and the 
methods by which the treatment is carried 
out are described. Ejighty-eight cases of am- 
blyopia with eccentric fixation are reported 
on, with respect to fixation, monocular locali- 
zation, visual acuity, retinal correspondence 
and the degree of binocularity obtained after 
treatment. 


Krimsky, Emanuel: A modified Prince 
rule, Amer J Ophthal, 49:827-829 
(April) 1960. 
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The bifurcated Krimsky-Prince bar was 
designed to simplify the readings of accom- 
modation near point and convergence near 
point. A description of how to use the modi- 
fied Prince rule is given. A table of the 
normal accommodation in diopters is in- 


cluded. 


Lavat, J.: A propos de la cure dun 
strabisme avec double hyperphori 
[Apropos of the cure of strabismus 
with double hyperphoria], Bull Soc 
Ophthal Franc, 1:14-21 (Jan.) 1960. 


The technique of measuring double hyper- 
phorias both with prisms and with the major 
amblyoscope is described, and a case history 
is presented in which orthoptics and surgical 
treatment were successfully combined to ef- 
fect a cure. 


Magee, Alfred J.: Minimal values for 
the A and V syndromes, Amer J 
Ophthal, 50:753-756 (Nov., pt. I) 
1960. 


After a study of one hundred nonstrabismic 
patients, the author concludes that the inci- 
dence of the A and V or H syndrome (aniso- 
phoria) is common and that in this type, 
neither the vertical deviation nor overaction 
or underaction of horizontal muscles appears 
to offer the cause of the condition. An arbi- 
trary figure of a difference of 20 prism diop- 
ters between up and down positions constitutes 
a V exophoria, and a difference of 5 prism 
diopters constitutes an A exophoria. It is sug- 
gested that the ideal method of measuring for 
the syndromes is to maintain the patient's 
head in the horizontal plane rather than to 
tilt the head up and then down. 


Massie, H. H.: Ophthalmoscopic at- 
tachment for the diagnosis of ec- 
centric fixation, Brit J Ophthal, 44: 
189-191 (March) 1960. 


The author describes a pale green filter 
(no. 21 pea-green) in which there is a central 
uncolored hole of 3/1,000 of an inch, which 
may be fitted to most ophthalmoscopes in the 
manner of a visuscope to enable the doctor to 
determine the fixation pattern for the early 
diagnosis of eccentric fixation. 


Matteucci, Pellegrino: Strabismic am- 
blyopia, Brit J Ophthal, 44:577-582 
(Oct.) 1960. 


The clinical picture of strabismic amblyo- 
pia is described and the problem of whether 
or not sensory or motor phenomena are the 
causative factors is discussed. The authors 
feel that strabismic amblyopia represents a 
genuine syndrome of sensory-motor incoordi- 
nation. The sensory disturbance is repre- 
sented by deficiency of binocular vision, de- 
ficiency of visual acuity, and difficulty of 
separation; the motor disturbance by strabis- 
mic deviation, deficiency of fixation, and 
motor incoordination involving other parts 
of the body. 


Matteucci, P.: Motor difficulties in 
strabismic amblyopia, Ann Oculist 
(Par), 193:641-649 (Aug.) 1960. 


The author’s hypothesis is that some in- 
stability of fixation is present in all cases of 
strabismic amblyopia and that the cause is 
motor as well as sensory. Electromyographical 
studies of amblyopic eyes in strabismus and 
in anisometropia would seem to indicate that 
fixation is always unstable in an amblyopic 
eye in strabismus. The characteristic findings 
of “separation difficulty” and false projection 
present in eccentric fixation and not found in 
any other type of amblyopia also indicate that 
this type of amblyopia differs from any other. 
The author concludes that strabismic am- 
blyopia is a distinct syndrome of sensory- 
motor incoordination and that the motor 
component of this syndrome must be empha- 
sized more fully. 


Matteucci, P., and Pasino, L.: The 
meaning of instability and eccentric 
fixation in strabismic amblyopia, 
Ann Oculist (Par), 193:733-738 
(Sept.) 1960. 


On the basis of clinical observations and 
e'ectromyographical findings, the authors 
conclude that deficient fixation is always 
present in cases of strabismic amblyopia, al- 
though ordinary diagnostic procedures cannot 
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always detect it. Deficient fixation is defined 
as an incapacity of the amblyopic eye to 
receive the image of the fixated object on the 
fovea so that the normal retinocortical con- 
nections are no longer operative. The one- 
to-one arrangement of cones and neurons in 
the fovea means that fixation which is even 
minutely unstable can produce diminished 
visual acuity. This defect in fixation is linked 
to the motor incoordination caused by the 
ocular deviation and can be modified by a 
surgical procedure to eliminate the squint. 


Matteucci, P.; Pasino, L., and Cor- 
della, M.: Criticism of Harms’ 
theory on persistent inhibition in 
an amblyopic eye with strabismus, 
Ann Oculist (Par), 193:485-492 
(June) 1960. 


An analysis of the neurophysiologic basis 
for Harms’ theory of suppression in strabismic 
amblyopia and a discussion of the therapeutic 
principles of the afterimage by Ciippers is 
given. The authors feel that research which 
has led to the belief in the persistence of 
monocular suppression is inconclusive and 
open to criticism, and that the effectiveness of 
Ciippers’ treatment comes from a re-education 
of normal sensory-motor coordination rather 
than from any active breakdown of suppres- 
sion in the amblyopic eye. 


McLaughlin, Samuel C., Jr.:.An hy- 
pothesis concerning the etiology of 
nonparalytic strabismus, Amer J 
Ophthal, 49:1218-1221 (May, pt. 
II) 1960. 


The author presented the following hypo- 
thesis: If a child four months of age has a 
temporary or remediable obstacle to fusion, 
e.g., delayed myelinization of the oculomotor 
fibers, he will have diplopia and gradually 
learn that one of the two images is unreal. 
Then, even after the motor obstacle to fusion 
has been eliminated, the fact that he has one 
“real” and one “unreal” image will still be 
an obstacle to fusion. All further symptoms 
can be explained on the basis of this hypo- 
thesis. 
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Miller, James E.: A comparison of 
miotics in accommodative esotropia, 
Amer J Ophthal, 49:1350-1355 
(June) 1960. 


A comparison of isoflurophate (DFP) with 
(1) echothiophate (Phospholine) iodide, (2) 
demecarium bromide (Humorsol) and (3) 
Mintacol, leads to the conclusion that these 
drugs with the exception of Mintacol, are as 
effective as DFP in the treatment of accom- 
modative esotropia. In addition, they are 
water soluble, while DFP is not, and demon- 
strate a lower incidence of iris cyst develop- 
ment. The observation is made that tolerance 
to miotics may occur irrespective of which 
miotic is employed. 


Miller, James E.: Vertical recti trans- 
plantation in the A and V syn- 
dromes, AMA Arch Ophthal, 64: 
175-179 (Aug.) 1960. 


Symmetrical 7 mm. horizontal transplanta- 
tion of the vertical recti is reported. In the 
A type of esodeviation, the superior rectus is 
transplanted 7 mm. temporally in each eye, 
and in the V type of esodeviation, the inferior 
recti are transplanted temporally, to create 
function as secondary abductors in the re- 
spective fields. In exotropia the vertical recti 
are transplanted nasally—in the A type of 
exodeviations, the inferior rectus, and in the 
V type of exodeviation, the superior rectus— 
to increase their secondary adduction. 


Pincon, Francoise: Sur quelques cas 
de traitement d’ amblyopies func- 
tionnelles [Report on the treatment 
of functional amblyopia with the 
pleoptophore/, Bull Soc Ophthal 
Franc, 5:238-243 (April) 1960. 


A report of seven cases of strabismic am- 
blyopia with eccentric fixation which were 
treated with the pleoptophore with encourag- 
ing results. 
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Rambo, Victor C., and Sangal, S. P.: 
A study of the accommodation of 
the people of India, Amer J Oph- 
thal, 49:993-1004 (May) 1960. 


A survey of the status of accommodation in 
East Indian males is presented. Methods and 
statistics are given, and the hypothesis is 
made that an “average” age for presbyopia 
does not exist but that it may vary with the 
populations in different areas of the world. 
The conclusion is reached that accommodation 
fails more rapidly and presbyopia occurs 
about eight years earlier in Indian males 
than in mid-European. One should no longer 
speak of the “presbyopic age” but of the 
“presbyopic ages.” 


Shrader, Edward C., and Schlezinger, 
N. S.: Neuro-ophthalmologic evalu- 
ation of abducens nerve paralysis, 
AMA Arch Ophthal, 63:84-91 
(Jan.) 1960. 


A survey of patients with an isolated ac- 
quired abducens nerve paralysis was reviewed 
from the standpoint of etiology and prognosis. 
No definitive diagnosis was apparent in al- 
most half. of the one hundred and four pa- 
tients seen, although it was believed that the 
etiologic factor in 21 per cent of this group 
was vascular. The various causes, in order of 
their relative frequency, were diabetes melli- 
tus, multiple sclerosis, syphilis, neoplasm, 
neuritis, and trauma. The causes were equal- 
ly divided in sex incidence and in lateraliza- 
tion of involvement. The average duration 
of the abducens paralysis in each group was 
also discussed. 


Smith, Byron, and Soll, David B.: 
Strabismus associated with thyroid 
disease, Amer J Ophthal, 50:473- 
478 (Sept.) 1960. 


Diplopia secondary to thyroid disease is 
discussed. The physiology of the thyroid 
gland and its relationship to extraocular mus- 
cle disturbances is described. Three case 
histories are presented in which surgical 
correction of the stabilized deviation was 
successfully performed. 
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Stein, Conrad: Strabismus in the child: 
an expression of shame, Ann Ocu- 
list (Par), 193:590-596 (July) 
1960. 


A study of strabismic children by a psycho- 
analyst reveals that a possible cause of the 
deviation may be the child’s wish to be 
punished for hidden “Oedipus” desires. The 
ridicule which the cross-eyed child receives 
provides the punishment he is seeking for 
these unacceptable desires, and the squint 
then becomes an expression of the need to 
be punished. In this author’s view, the shame 
and embarrassment which are caused by 
squinting are not a consequence of the squint 
but are motivating factors in causing the 
strabismus. The ophthalmologist should be 
aware of this potential obstacle to the cure of 
the deviation. 


Taylor, Daniel M.: Effective manage- 
ment of strabismus, Amer J Oph- 
thal, 50:757-764 (Nov., pt. I) 1960. 


The article was written in an effort to 
present a practical, effective approach to stra- 
bismus for the ophthalmologist who does not 
have a technician and is not practicing in a 
large center. A careful diagnostic work-up, 
utilization of refractive correction, occlusion, 
and early surgery are recommended as the 
best available means with which to bring 
about a functional result. 


The point is made that for the ophthal- 
mologist practicing in outlying areas, strabis- 
mus is primarily a surgical problem rather 
than a medical one. 


Urist, Martin J.: Divergence excess 
combined with convergence excess 
in the V-syndrome, Amer J Oph- 
thal, 50:765-782 (Nov., pt. I) 1960. 


A presentation of nine cases of divergence 
«cess with exotropia for distance and upward 
ize, combined with convergence excess with 
otropia for near and downward gaze. The 
tent divergence excess can be masked by a 
inifest convergence excess, and straight 


es can be maintained part of the time due 
the innervational balance between these 
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opposite kinds of deviation. The basis for the 


diagnosis of latent divergence excess is the 


occasional presence of straight eyes for dis- 
tance and upward gaze. Surgical correction, 
when indicated, must aim at relieving only 
enough convergence excess to allow a gradual 
innervational adjustment to take place or else 
the result will be an overcorrection and con- 
sequent exotropia. 


von Noorden, Gunter K., and Burian, 
Hermann M.: Perceptual blanking 
in normal and amblyopic eyes, 
AMA Arch Ophthal, 64:817-822 
(Dec.) 1960. 


If a tachistoscopic stimulus containing in- 
formation to be perceived is followed by a 
bright flash of light, the flash will obliterate 
the perception of the information under cer- 
tain conditions. Perceptual blanking as a 
method to determine the amount of per- 
ceptual interference in strabismic amblyopia 
was reported on. The experiment was car- 
ried out on 7 subjects with normal visual 
acuity and 6 patients with amblyopia. With 
the set-up and procedure employed, the 
perceptual time was found to be 30 msec.; 
blanking occurred at 23 msec. It was dis- 
covered that the average response in the 
amblyopic eyes was delayed as compared to 
the normal eyes. 


Wybar, Kenneth, and Thatcher, Bar- 
bara: Significance of eccentric fixa- 
tion in squint, Brit J Ophthal, 44: 
472-491 (Aug.) 1960. 


This is a comprehensive article on the 
means and significance of the treatment of 
eccentric fixation by pleoptic methods. A 
neurophysiologic explanation of amblyopia ex 
anopsia is given, the distinction between am- 
blyopia of arrest and amblyopia of extinction 
according to Chavasse is described, and the 
origin of eccentric fixation in view of these 
concepts is postulated. Methods of pleoptic 
diagnosis and treatment, including descrip- 
tions of the visuscope, euthyscope, coordinator 
and synoptophore, are given. Finally, a dis- 
cussion of. the value and limitations of pleop- 
tics is presented. 
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San Francisco 22, California 
Sponsor: Dr. George S. Campion 


Eisenmann, Mrs. Olive Boyle 
Route 1, Box 437 
Valley City, Ohio 
Sponsor: Dr. Robert C. Kirk 


Ellis, Mrs. Margaret 
1613 Medical Towers 
Houston 25, Texas 
Sponsor: Dr. Richard E. Leigh, Jr. 


Engel, Miss Dolores 
1684 North Prospect Avenue 
Milwaukee 2, Wisconsin 
Sponsor: Dr. Raymond C. Warner 


Epranian, Mrs. Sylvia Gray 
13 Walnut Road 
Glen Cove, New York 
Sponsor: Dr. Conrad Berens 


Erkfitz, Miss Anne 
1633 David Whitney Building 
Detroit 26, Michigan 
Sponsor: Dr. A. D. Ruedemann 


Eustis, Miss Ann T. 
Ocular Motility Clinic 
Washington Hospital Center 
110 Irving Street, N. W. 
Washington 10, D. C. 
Sponsor: Dr. Marshall M. Parks 


Eyles, Miss Marianne A. D. 
St. John’s Hospital Eye Clinic 
4635 White Oak Avenue 
Encino, California 
Sponsor: Dr. Gilbert C. Struble 
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Ferney, Miss Sally J. 
1633 David Whitney Building 
Detroit 26, Michigan 
Sponsor: Dr. A. D. Ruedemann 


Fike, Miss Eleanor E. 
Workman Memorial Eye Clinic 
1673 Brabham Avenue 
Columbia, S. C. 
Sponsor: Dr. J. B. Workman, Jr. 


*Finch, Miss Sally A. 
Flat 5 
Avin Castle 
Ringwood, Hampshire, England 


Finkel, Miss Robin 
Department of Ophthalmology 
Downstate Medical Center 
State University of New York 
450 Clarkson Avenue 
Brooklyn 3, New York 
Sponsor: Dr. Richard C. Troutman 


Firor, Mrs. Eve Davens 
1 Riggs Court N. W. 
Washington 6, D. C. 
Sponsor: Dr. Melvin G. Alper 


Fisher, Miss Ruth 
924 Republic Building 
Denver 2, Colorado 
Sponsor: Dr. Arthur G. Starr 


Fitton, Miss Margaret 
Department of Ophthalmology 
Downstate Medical Center 
State University of New York 
450 Clarkson Avenue 
Brooklyn, New York 
Sponsor: Dr. Richard Troutman 


Fowler, Miss Frances 
Eye Department 
U.C.L.A. Medical Center 
Los Angeles 24, California 
Sponsor: Dr. S. Rodman Irvine 


*Fox, Miss Juliette 
Nassau 
Bahamas 


Franklin, Mrs. Frances 
Orthoptic Clinic 
Indiana University Medical Center 
Indianapolis 7, Indiana 
Sponsor: Dr. Fred M. Wilson 


Frieseke, Miss Ursula 
708 Park Avenue 
New York 21, New York 
Sponsor: Dr. Conrad Berens 


Gjullin, Mrs. Helen Innes 
Corvallis Clinic 
P. O. Box 405 
Corvallis, Oregon 
Sponsor: Dr. R. L. Spradling 


*Glaser, Miss Norma 
400 East 80th Street 
New York 21, New York 


Goggin, Mrs. Elizabeth A. 
1052 Lowry Medical Arts Building 
St. Paul 2, Minnesota 
Sponsor: Dr. John A. McNeil 


Goldthwait, Miss Lucy F. 
Lions Orthoptic Clinic 
33 Pearl Street 
Springfield 3, Massachusetts 
Sponsor: Dr. William F. Donoghue 


Gonzalez, Miss Maria 
111 N. Wabash Avenue 
Chicago 2, Illinois 
Sponsor: Dr. Theodore M. Shapira 


Gould, Mrs. Audrey S. 
Orthoptic Clinic 
Middlesex General Hospital 
New Brunswick, New Jersey 
Sponsor: Dr. William Rubin 


*Greer, Mrs. Ellen Watson 
R.F.D. 1 
New Sharon, Maine 


Groves, Miss Patricia B. 
Cleveland Clinic, Eye Department 
2020 E. 93rd Street 
Cleveland 6, Ohio 
Sponsor: Dr. Roscoe J. Kennedy 


*Gunter, Mrs. Vernelle Boyd 
708 Montford Drive 
Charlotte, North Carolina 


Gutheim, Miss Inge 
17329 Monica 
Detroit 21, Michigan 
Sponsor: Dr. Ralph M. Fox 


de Gutierrez, Mrs. Lucia 
35-31 88th Street 
Jackson Heights 72, New York 
Sponsor: Dr. Robert S. Jampel 


Hachtel, Miss Doris J. 
236 Clayton Medical Building 
35 N. Central Avenue 
Clayton 5, Missouri 
Sponsor: Dr. Fullerton W. Luedde 


Hafke, Mrs. Beverly A. 
1401 N. Palafox Boulevard 
Pensacola Eye Institute 
Pensacola, Florida 
Sponsor: Dr. Nathan S. Rubin 


*Halas, Mrs. Marilyn Evans 
19205 Bernice Avenue 
Cleveland 35, Ohio 


Hall, Mrs. Geneva Fallon 
Sacramento Orthoptic Clinic 
2600 Capitol Avenue 
Sacramento 16, California 
Sponsor: Dr. Robert L. Alexander 


Hall, Mrs. Jane M. 
9 Deering Street 
Portland, Maine 
Sponsor: Dr. Richard J. Goduti 


Hall, Mr. William 
Sacramento Orthoptic Clinic 
2600 Capitol Avenue 
Sacramento 16, California 
Sponsor: Dr. Robert L. Alexander 


Hamilton, Miss Barbara 
3580 California Street 
San Francisco, California 


Sponsor: Dr. John P. Beale, Jr. 


Hamilton, Mrs. Catherine M. 
403 6th Street 
Suite 260 
New Westminister, B. C., Canada 
Sponsor: Dr. H. S. Hamilton 


Hamilton, Mr. Robert E. 
Professional Building, Room 411 
117 E. 8th Street 
Long Beach, California 
Sponsor: Dr. Robert G. Thornburgh 


Hamilton, Mrs. Sheila Bourke 
St. Johns Medical Building, Suite 11 
2708 St. Johns Avenue 
Jacksonville 2, Florida 
Sponsor: Dr. W. J. Knauer, Jr. 


‘lanrahan, Miss Maureen 
Milwaukee Ophthalmic Institute 
Curative Workshop of Milwaukee 
750 North 18th Street 
Milwaukee 3, Wisconsin 
Sponsor: Dr. John B. Hitz 
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*Hardy, Mrs. Elva Florrid 
2454 23rd Avenue 
San Francisco, California 


Harley, Miss Elizabeth R. 
McPherson Hospital 
1110 West Main Street 
Durham, North Carolina 
Sponsor: Dr. S. D. McPherson, Jr. 


Harris, Miss Mary S. 
1816 R Street, N. W. 
Washington, D. C. 
Sponsor: Dr. Dorothy N. Holmes 


Healy, Miss Electra 
Evanston Orthoptic Clinic 
636 Church Street 
Evanston, 
Sponsor: Dr. Charles V. Barrett 


*Heath, Mrs. Joyce McEvers 
12009 77th South 
Seattle 88, Washington 


*Hedden, Mrs. Dorothy Parkhill 
9090 Kephart Drive 
Mentor, Ohio 


Heffernan, Miss Mary E. 
Ocular Motility Clinic 
Boston City Hospital 
Dowling 2 
818 Harrison Avenue 
Boston, Massachusetts 
Sponsor: Dr. D. Robert Alpert 


Heinen, Miss Lydia K. 
Motility Clinic 
University of Illinois E. & E. Infirmary 
904 West Adams Street 
Chicago 7, Illinois 
Sponsor: Dr. Peter Kronfeld 


Hellebo, Miss Helen 
Department of Ophthalmology 
University of Minnesota Medical School 
Minneapolis 14, Minnesota 
Sponsor: Dr. Walter H. Fink 


Hempstead, Miss Mary D. 
1008 N. Main Street 
Gailey Eye Clinic 
Bloomington, Illinois 
Sponsor: Dr. Albert C. Frell 


Hermes, Miss Carol J. 
1007 Reibold Building 
Dayton 2, Ohio 
Sponsor: Dr. Malachi W. Sloan, II 
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Herslof, Mrs. Serena 
3444 N. Hackett Avenue 
Milwaukee 11, Wisconsin 
Sponsor: Dr. John B. Hitz 


Hirshon, Mrs. Leanore 
3660 Waldo Avenue 
Bronx 63, New York 
Sponsor: Dr. A. Schlossman 


Holoviak, Miss Helen 
128 McDougal Street 
New York 12, N. Y. 
Sponsor: Dr. Sidney A. Fox 


Hoover, Mrs. Lydia Payne 
Huckleberry Hill 
Falls and Benson Mill Roads 
Upperco, Maryland 
Sponsor: Dr. Richard E. Hoover 


Hornlein, Miss Jean E. 
293 Wardman Road 
Kenmore, N. Y. 
Sponsor: Dr. W. Yerby Jones 


Huff, Mrs. Alicemarie 
221 Alexander Street 
Rochester, New York 
Sponsor: Dr. Robert E. Kennedy 


Hughes, Mrs. Anne C. 
537 Woodland Avenue 
Mountainside, New Jersey 
Sponsor: Dr. Richard Baruch 


Hughes, Miss Marguerite D. 
150 East Broad Street 
Columbus 15, Ohio 
Sponsor: Dr. Jacob Moses 


Hugh-Jones, Miss Martha 
3195 Granville Street 
Vancouver, B. C., Canada 
Sponsor: Dr. Wm. G. Wilson 


Hurtt, Miss Jane 
Department of Ophthalmology 


Washington University School of Medicine 


640 S. Kingshighway Boulevard 
St. Louis 10, Missouri 
Sponsor: Dr. Bernard J. Becker 


Iacobucci, Miss Ida L. 
Department of Ophthalmology 
Out-Patient Building 


University of Michigan Medical Center 


Ann Arbor, Michigan 
Sponsor: Dr. John W. Henderson 


Inventasch, Miss Rhoda 


Grace-New Haven Community Hospital 


789 Howard Avenue 

Orthoptic Service 

New Haven 4, Connecticut 
Sponsor: Dr. Clement C. Clarke 


Jackson, Miss Elizabeth 
Orthoptic Clinic 
St. Vincent’s Hospital 
Erie, Pennsylvania 
Sponsor: Dr. James H. Delaney 


*Jaffee, Mrs. Fern Block 
1040 Sheridan Road 
Glencoe, Illinois 


James, Miss Jillian A. 
Orthoptic Center 612 
595 East Colorado 
Pasadena, California 
Sponsor: Dr. George E. Morgan 


Janzing, Mrs. Dorothy Burton 
754 Woodland Way 
Kent, Washington 
Sponsor: Dr. Bruce S. McClellan 


Jaquith, Mrs. Pearl E. 
P. O. Box 511 
Brawley, California 
Sponsor: Dr. George Jaquith 


Joss, Miss Verena 
Orthoptic Clinic 
University Hospital 
800 N. E. 13th 
Oklahoma City, Oklahoma 
Sponsor: Dr. T. O. Coston 


Kawasaki, Miss Miyako 
150 E. Broad Street 
Columbus 15, Ohio 
Sponsor: Dr. James M. Andrew 


Kemp, Mrs. Audrie 
406 W. 28th Street 
Bryan, Texas 
Sponsor: Dr. Clarence S. Kemp 


*Kennelly, Mrs. Miriam Englert 
288 Woodruff Drive 
Webster, New York 


Kinsey, Miss Barbara 
406 E. Broad Street 
Souderton, Pennsylvania 
Sponsor: Dr. O. A. Capriotti 


Kinzler, Mrs. Isabelle 
927 Park Avenue 
New York, New York 
Sponsor: Dr. James Purnell 


Kirkpatrick, Mrs. Anne T. 
608 Cobb Building 
Seattle 1, Washington 


Kittredge, Mrs. Evelyn Goldberg 
111-32 76th Avenue 
Forest Hills 75, N. Y. 
Sponsor: Dr. Edward L. Seretan 


Knauber, Miss Edna 
Hackensack Hospital Association 
Department of Ophthalmology 
Hackensack, New Jersey 
Sponsor: R. W. TerKuile 


Knight, Mrs. Geraldine Wood 
Ophthalmic Laboratory and 
Orthoptic Center 
332 Cobb Building 
Seattle 1, Washington 
Sponsor: Dr. Neil F. Thorlakson 


Knowels, Mr. Robert 
1273 N. E. Glisan 
Portland 30, Oregon 
Sponsor: Dr. Milton Singer 


Koehler, Miss Virginia D. 
Department of Ophthalmology 
Reading Hospital 
W. Reading, Pennsylvania 
Sponsor: Dr. John M. Wotring 


Kramer, Mrs. Louisa Wells 
1779 Massachusetts Avenue N. W. 
Washington 6, D. C. 
Sponsor: Dr. Ronald A. Cox 


cramer, Miss Mary E. 
Park Central North Medical Building 
461 West Catalina Drive, No. 323 
Phoenix, Arizona 
Sponsor: Dr. Paul H. Case 
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Kratka, Mrs. Zelda 
1401 Penna Avenue 
Wilmington 6, Delaware 
Sponsor: Dr. William H. Kratka 


*Kuecken, Mrs. Shirley Loud 
8715 Monsanto Drive 
Cincinnati 31, Ohio 


*Kuhn, Mrs. Anita G. 
112 Rimback Street 
Hammond, Indiana 


Kukora, Miss Josephine 
Department of Ophthalmology 
Orthoptic Clinic, K1038W 
Henry Ford Hospital 
Detroit 2, Michigan 
Sponsor: Dr. Jack Guyton 


Lancaster, Miss Julia 
415 Elm Avenue 
Larkspur, California 
Sponsor: Dr. Edwin Wortham 


Langley, Miss Charlotte 
Dallas Medical and Surgical Center 
4105 Live Oak Street 
Dallas 21, Texas 
Sponsor: Dr. Ronald M. Burnside 


Lasher, Miss Beverly J. 
Kresge Eye Institute 
690 Mullett 
Detroit 26, Michigan 
Sponsor: Dr. A. D. Ruedemann 


Laughlin, Mrs. Elsie H. 
Department of Ophthalmology 
University Hospitals 
Iowa City, Iowa 
Sponsor: Dr. Alson E. Braley 


Lauritch, Miss Marilyn 
102 E. Main Street 
Waukesha, Wisconsin 
Sponsor: Dr. James V. Bolger 


*Lawton, Mrs. Mary Phillips 
Star Route 
Summit Lawn 
Allentown, Pennsylvania 


Lockhart, Miss Donna G. 
Department of Ophthalmology 
University of Oregon Medical School 
Portland 1, Oregon 
Sponsor: Dr. Kenneth C. Swan 
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Loon, Mrs. Liese 


The Florence Noble Orthoptic Clinic 
University of California Medical Center 


San Francisco 22, California 
Sponsor: Dr. George S. Campion 


*Lorenger, Mrs. Lorraine Lucas 


18505 Annchester Road 
Detroit 19, Michigan 


Lowe, Mrs. Bobbie D. 


1214 Whitney Avenue Apt. F 
Albany, Georgia 
Sponsor: Dr. James R. Paulk 


Ludwig, Miss Mildred M. 


2909 E. Grand River Avenue 
Lansing 12, Michigan 
Sponsor: Dr. Justin L. Sleight 


Lundean, Mrs. Marguerite S. 


Rochester Orthoptic Center 
221 Alexander Street 
Rochester 7, New York 
Sponsor: Dr. John F. Gipner 


Lunn, Miss Catherine T. 


Orthoptic Clinic 

Health Centre for Children 
Vancouver General Hospital 
Vancouver 9, B. C., Canada 
Sponsor: Dr. John A. McLean 


MacLean, Miss Florence M. 


M 


10132 Dallas Avenue 
Silver Springs, Maryland 
Sponsor: Dr. Austin Lowrey, Jr. 


adaire, Miss Dorothea 

513 W. G Street 

Ontario, California 

Sponsor: Dr. Vincent Gorilla 


Maderer, Mrs. Anita Bargmann 


Buffalo Orthoptic Center of the 
Buffalo Eye, Ear Hospital and 
Wettlaufer Clinic 

52 Maple Street 

Buffalo 4, New York 

Sponsor: Dr. Elizabeth Olmsted 


Malcolm, Miss Nancy 


624 Birks Building 

718 Granville St. 

Vancouver 2, B. C., Canada 
Sponsor: Dr. John A. McLean 


*Mansfield, Mrs. Danele Stevens 
716 Florida Avenue 
Oak Ridge, Tennessee 


Martz, Mrs. Dolly H. 
608 N. Third Street 
Harrisburg, Pennsylvania 
Sponsor: Dr. George Martz 


*Masin, Mr. Henry B. 
Franklin Opticians 
1700 K Street N. W. 
Washington, D. C. 


Maxwell, Mrs. Marilyn Spitz 
Doctors Orthoptic Service 
337 N. Greenleaf Avenue 
Whittier, California 
Sponsor: Dr. Herbert Behrens 


McCullough, Mrs. Blanche M. 
1711 David Whitney Building 
Detroit 26, Michigan 
Sponsor: Dr. Lester E. McCullough 


McLuckie, Mrs. Evelyn White 
Orthoptic and Perimetry Laboratory 
Mercy Hospital 
Stevenson and Locust Street 
Pittsburgh 32, Pennsylvania 
Sponsor: Dr. Robert F. Rohm 


McMahon, Mrs. Dorothy Stobie 
Childrens Hospital 
Ellicott Eye Clinic 
219 Bryant Street 
Buffalo 22, New York 
Sponsor: Dr. Ivan Koenig 


*McVay, Mrs. Marion Weygand 
4206 Carroll Boulevard 
University Heights 18, Ohio 


Miesel, Mrs. M. Dorothy 
Morrison Clinic 
1241 North 28th Street 
Billings, Montana 
Sponsor: Dr. James D. Morrison 


Miller, Mrs. Margaret A. Lewis 
1240 Kenoyer Drive 
Bellingham, Washington 
Sponsor: Dr. Robert F. Kaiser 


Miller, Mr. Robert S. 
2040 W. Wisconsin Avenue, Suite 401 
Milwaukee 2, Wisconsin 

Sponsor: Dr. Samuel S. Blankstein 


Mimms, Miss Julie 
114 Medical Arts Building 
Jackson, Mississippi 
Sponsor: Dr. W. Lauch Hughes 


Moffitt, Miss Ada 
Gravel Hill Road 
Southhampton, Pennsylvania 
Sponsor: Dr. William E. Krewson III 


Mohney, Mrs. Grace Shields 
2485 Center Street 
Salem, Oregon 
Sponsor: Dr. J. I. Moreland 


*Mollick, Mrs. Damaris Treen 
5511 Main Avenue 
Ashtabula, Ohio 


Moore, Miss Sally 
Box 1 
Eye Institute 
Presbyterian Hospital 
New York 32, New York 
Sponsor: Dr. Maynard C. Wheeler 


Motts II, Mr. Glenn A. 
800 McKinley Avenue N. W. 
Canton 3, Ohio 
Sponsor: Dr. Paul E. Wasson 


*Moulton, Mrs. Bonnie 
5 Grove Street 
Bangor, Maine 


Muir, Mrs. Joan Clavell 
Eye Clinic 
University of Texas—Medical Branch 
Galveston, Texas 
Sponsor: Dr. Wendell D. Gingrich 


Muller, Mrs. Erica Hegewald 
414 David Whitney Building 
Detroit 26, Michigan 
Sponsor: Dr. Edmond L. Cooper 


Murphy, Miss Jeanette 
Orthoptic Clinic 
Colorado University Medical Center 
4200 E. 9th Avenue 
Denver 20, Colorado 
Sponsor: Dr. J. L. Swigert 


Niydler, Mrs. Vietta Sutter 
HiPointe Building 
6829 C Layton Road 
St. Louis 17, Missouri 
Sponsor: Dr. A. W. Stickle 
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*Nelson, Mrs. Bettie 
540 Sabal Palm Drive 
Key Biscayne 
Miami 49, Florida 


*Newcombe, Miss Barbara 
435 Mathers Avenue 
Vancouver, B. C., Canada 


Nogueira, Miss Zaida T. 
Al. Gabriel Monteiro de Silva, 384 
Sao Paulo, Brazil 
Sponsor: Dr. Jorge Caldeira 


Nowels, Mrs. Neale 
1065 High Street 
Eugene, Oregon 
Sponsor: Dr. George C. McCallum 


*Ogilvie, Miss Margaret 
3468 Drummond Street 
Montreal, Quebec, Canada 


O’Neill, Miss Patricia M. 
1930 Chestnut Street 
Philadelphia 3, Pennsylvania 
Sponsor: Dr. Edmund B. Spaeth 


Otazo, Mrs. Sarah Bell 
Department of Orthoptics 
United Hospitals of Newark 
Eye and Ear Unit 
77 Central Avenue 
Newark 2, New Jersey 
Sponsor: Dr. Walter T. Rados 


Pang, Miss Stephanie 
1374 Nuuanu Avenue, Room 20 
Honolulu, Hawaii 
Sponsor: Dr. Herbert G. Pang 


Parry, Mrs. Vera 
Buffalo Orthoptic Center of the 
Buffalo Eye, Ear Hospital and 
Wettlaufer Clinic 
52 Maple Street 
Buffalo 4, New York 
Sponsor: Dr. Elizabeth Olmsted 


*Peter, Mrs. Eleanor Reaves 
5004 92nd Avenue S. E. 
Mercer Island, Washington 


Peterson, Miss Martha E. 
3499 Leighton Road 
Columbus 21, Ohio 
Sponsor: Dr. Harry M. Sage 
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Petievich, Mrs. Zaida 
Oakland Orthoptic Laboratory 
447 29th Street 
Oakland 9, California 
Sponsor: Dr. Millard E. Gump 


*Pettipas, Mrs. Judith D. 
Simonds Road 
Murrayville, B. C., Canada 


Pick, Miss Nina D. 
Department of Ophthalmology 


Indiana University Medical Center 


1100 West Michigan 
Indianapolis 7, Indiana 
Sponsor: Dr. V. A. Teixler 


Pietrini, Miss Rachael M. 
8 West Street 
Danbury, Connecticut 
Sponsor: Dr. Harold C. Patterson 


Plowright, Miss Jean R. 
Washington University 
School of Medicine 
640 S. Kingshighway Boulevard 
St. Louis 10, Missouri 
Sponsor: Dr. James E. Miller 


Pollman, Miss Joyce Ann 
1633 David Whitney Building 
Detroit 26, Michigan 
Sponsor: Dr. A. Ruedemann 


Pop, Miss Alice 
Orthoptic Clinic 
Health Center for Children 
Vancouver General Hospital 
Vancouver 9, B. C., Canada 
Sponsor: Dr. John A. McLean 


Porter, Mrs. Elizabeth E. 
Box 846 
Medical College of Virginia 
Richmond, Virginia 
Sponsor: Dr. DuPont Guerry III 


Pratt, Miss Dorothy 
Suite 11 
St. John’s Medical Building 
2708 St. John’s Avenue 
Jacksonville, Florida 
Sponsor: Dr. W. J. Knauer, Jr. 


Pullen, Miss Rona Mace 
915 S. 16th Street, Apt. 7 
Birmingham, Alabama 
Sponsor: Dr. Stephen Kelly 


Pumphrey, Mrs. Dolores Jalbert 
100 N. Main Street 
Mt. Vernon, Ohio 


Sponsor: Dr. Gordon H. Pumphrey 


Ragan, Mrs. Ruth J. 
347 Medical Arts Building 
1169 Eastern Parkway 
Louisville 7, Kentucky 
Sponsor: Dr. C. Dwight Townes 


Readman, Miss Simone 
418 East Sherbrooke 
Montreal 24, Quebec, Canada 
Sponsor: Dr. Jules Brault 


Reimer, Miss Dorothy F. 
Orthoptic Clinic 
Toledo Hospital 
Toledo 6, Ohio 
Sponsor: Dr. R. D. Kiess 


*Ridenour, Mrs. Helen Toney 
618 Andes Drive 
Fairfax, Virginia 


Ringler, Miss Roberta 
459 North 13th Street 
Reading, Pennsylvania 
Sponsor: Dr. Harold Strause, Sr. 


Ritter, Miss Velma V. 
Ophthalmic Laboratory 
Stanford Medical Center 
Palo Alto, California 
Sponsor: Dr. Frank Winter 


Rivera, Miss Hilda 
New York Eye and Ear Infirmary 
218 2nd Avenue 
New York 3, New York 


Robertson, Miss Florence E. 
140 East 54th Street, Suite 6-E 
New York 22, New York 
Sponsor: Dr. Arno E. Town 


Rodier, Mrs. Dorothy Wood 
2316 Johnson Ferry Road, N. E. 
Atlanta 19, Georgia 
Sponsor: Dr. William S. Hagler 


Romanio, Miss Jane A. 
Orthoptic Clinic 
New York Eye and Ear Infirmary 
218 2nd Avenue 
New York 3, New York 
Sponsor: Dr. Bruno S. Priestley 


Romeo, Mrs. Patricia Wenzel 
20160 Mack Avenue 
Grosse Pointe Woods, Michigan 
Sponsor: Dr. J. R. Marshall 
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Rosen, Mrs. Pearl P. 
692 High Street 
Newark 2, New Jersey 
Sponsor: Dr. Emanuel Rosen 


Rosenfeld, Mr. Jack M. 
5655 Wilshire Boulevard 
Los Angeles 5, California 
Sponsor: Dr. Cecelia Rosenfeld 


Ross, Mrs. Florence Bateson 
55 E. Washington Street 
Chicago, Illinois 
Sponsor: Dr. Perry W. Ross 


Roth, Miss Edith V. 
Illinois Eye and Ear Infirmary 
904 W. Adams Street 
Chicago, Illinois 
Sponsor: Dr. Eugene A. Folk 


Runke, Miss Claire 
1025 David Whitney Building 
Detroit 26, Michigan 
Sponsor: Dr. C. W. Lepard 


Rusk, Miss Susannah M. 
Cleveland Clinic 
2020 East 93rd Street 
Cleveland, Ohio 
Sponsor: Dr. Roscoe J. Kennedy 


Ruzesky, Mrs. Shirley Amundsen 
Room 2 
10023 103rd Street 
Edmonton, Alberta, Canada 
Sponsor: Dr. J. W. Duggan 


*Samson, Mrs. Joan Bennett 
1217 Melody Drive 
New Orleans 21, Louisiana 


Sanfilippo, Miss Stephanie 
Doctors Hospital 
320 W. Merrick Road 
Freeport, L. I., New York 
Sponsor: Dr. Jesse J. Michaelson 


Sauberli, Miss Ruth 
Tannenstrasse 68a 
St. Gallen, Switzerland 
Sponsor: Prof. A. Bangerter 


Schneider, Mrs. Patricia Sullivan 
423 Orange Street 
New Haven, Connecticut 
Sponsor: Dr. Frederick A. Wies 


Schubert, Mrs. Kathleen Demchok 
245 4th Street Building 
Bremerton, Washington 
Sponsor: Dr. Thomas W. Schubert 
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Schuster, Miss Martha M. 


Kansas City Orthoptic Clinic, Inc. 


248 Plaza Theater Building 
4711 Central Street 

Kansas City 12, Missouri 
Sponsor: Dr. John McLeod 


Schutte, Miss Carol L. 
Memphis Optical Dispensary 
720 Exchange Building 
Memphis 3, Tennessee 
Sponsor: Dr. Ralph O. Rychener 


*Schwarz, Mrs. Ruth McNab 
3712 Traynham Road 
Cleveland 22, Ohio 


*Sharpe, Miss Mary G. 
230 N. Broad Street 
Philadelphia 2, Pennsylvania 


Silva-White, Mrs. Lillian Craigie 
Physicians Orthoptic Center 
Suite 780 
Physicians and Surgeons Building 
86 Bloor Street, West 
Toronto 5, Ontario, Canada 
Sponsor: Dr. Clement McCulloch 


Simmons, Miss Barbara M. 
Suite 311 Doctors Building 
478 Peachtree Street, N. E. 
Atlanta 8, Georgia 
Sponsor: Dr. Alton V. Hallum 


Singer, Miss Norma 
Room 325 
21 East State Street 
Columbus, Ohio 


Sponsor: Dr. Torrence A. Makley, Jr. 


Slaten, Mrs. Betty Buckle 
Valley Eye Clinic 
220 Meridian Road 
San Jose, California 
Sponsor: Dr. Daniel G. Vaughan 


Smith, Mrs. Barbara A. 
906 Medical Towers Building 
Houston 25, Texas 
Sponsor: Dr. Mary C. Fletcher 


*Smith, Mrs. Charlotte Danforth 
Hayes Hollow Road, R. D. #1 
West Falls, New York 


Smith, Miss Dorothy Mills 
14 West Mount Vernon Place 
Baltimore 1, Maryland 
Sponsor: Dr. Charles E. Iliff 
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Smith, Mr. Glendon G. 
Orthoptic Clinic 
Parkland Memorial Hospital 
5201 Henry Hines 
Dallas 35, Texas 
Sponsor: Dr. Carroll W. Browning 


Smith, Mr. J. Richard 
1824 Grand River Avenue 
Detroit 23, Michigan 
Sponsor: Dr. James E. Watson 


Snell, Miss Marjorie 
Orthoptic Clinic 
Children’s Hospital 
Winnipeg 3, Manitoba, Canada 
Sponsor: Dr. Howard Reed 


*Snowday, Miss Sally 
876 Trombley Road 
Grosse Pointe 30, Michigan 


*Speckman, Mrs. Lois B. 
579 Davidson Road 
University Heights 
New Brunswick, New Jersey 


Spero, Mrs. Rosa de Carlo 
35-25 79th Street 
Jackson Heights, New York 
Sponsor: Dr. Mary G. Bruno 


Spooner, Miss Valeria A. 
Royal Victoria Hospital 
Montreal, Quebec, Canada 
Sponsor: Dr. F. Croisetiere 


Sprayberry, Miss Bobbie S. 
512 Medical Arts Building 
384 Peachtree Street, N. E. 
Atlanta 8, Georgia 
Sponsor: Dr. J. J. Stokes 


*Stark, Miss Elizabeth K. 
740 Madison Avenue 
New York 21, New York 


Stearns, Miss Arlene E. 
1633 David Whitney Building 
Detroit 26, Michigan 
Sponsor: Dr. A. D. Ruedemann 


Stelzer, Miss Anita J. 
St. Louis Ophthalmic Laboratory 
Beaumont Medical Building 
3720 Washington Boulevard 
St. Louis 8, Missouri 
Sponsor: Dr. Adolph C. Lange 


Sterne, Miss Ellen 
P. O. Box 38 
Grady Memorial Hospital 
80 Butler Street, S. E. 
Atlanta 3, Georgia 
Sponsor: Dr. Charles F. Cooper, Jr. 


Stromberg, Miss Ann E. 
Ocular Motility Clinic 
Massachusetts Eye and Ear Infirmary 
243 Charles Street 
Boston 14, Massachusetts 
Sponsor: Dr. E. B. Dunphy 


Swenson, Miss Angela C. 
Ophthalmic Motility Clinic 
222 S. Hamilton Street 
Madison 3, Wisconsin 
Sponsor: Dr. Edward F. Purcell 


*Swift, Mrs. Marcella Kubilus 
517 Grandview Courts Apartments 
Iowa City, Iowa 


Taylor, Miss B. Evelyn 
Manhattan E. E. and Throat Hospital 
210 E. 64th Street 
New York 21, New York 
Sponsor: Dr. R. Townley Paton 


Thoen, Mrs. Marguerite Madden 
1024 Seventh Avenue 
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INSTRUCTIONS TO CONTRIBUTORS 


Articles submitted for publication 
should be addressed to the Editor, 
Webb Chamberlain, M.D., 1422 Eu- 
clid Avenue, Cleveland 15, with the 
exception of papers presented at the 
sectional meetings of the American 
Association of Orthoptic Technicians, 
which should be forwarded through 
Miss Sally Moore, Associate Editor, 
Eye Institute, 635 W. 165th St., New 
York 32. 


An original typescript of an article 
with one carbon copy, should be pro- 
vided; it must be double or triple 
spaced on one side of a standard size 
page, with at least a 1 inch margin 
at each edge. Another carbon should 
be retained by the author. 


The author’s name should be ac- 
companied by the highest earned aca- 
demic or medical degree which he 
holds. If academic connections are 
given for one author of an article 
such connections must be given for all 
other authors of the article who have 
such connections. 


If it is necessary to publish a recog- 
nizable photograph of a person, the 
author should notify the publisher 
that permission to publish has been 
obtained from the subject himself if 
an adult, or from the parents or 
guardian if a child. An illustration 
that has been published in another 
publication should be accompanied by 
a statement that permission for re- 
production has been obtained from 
the author and the original publisher. 


Photographs should have a glossy 
finish, be unblurred, and must show 
sharp contrast between light and dark 
areas. 
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Charts and drawings should be in 
black ink on hard, white paper. Let- 
tering should be large enough, uni- 
form and sharp enough to permit ne- 
cessary reduction. Paper clips should 
not be used on prints, since their mark 
shows in reproduction as does writing 
on the back of prints with hard lead 
pencil or stiff pen. Labels should be 
prepared and pasted to the back of 
each illustration showing its number, 
author’s name, and an abbreviated 
title of the article, and plainly indicat- 
ing the top. Charts and illustrations 
must have descriptive legends grouped 
on a separate sheet. Tables must have 
captions. Illustrations MUST be un- 
mounted. 


References to the literature should 
be limited to those used by the author 
in preparation of the article. They 
should be in alphabetical order, typed 
double-spaced on a separate page at 
the end of the manuscript. 


For books, bibliographic informa- 
tion should be arranged in the follow- 
ing order: (1) full names of all au- 
thors, last name first; (2) full title of 
book, important words capitalized; 
(3) edition number [ed. 1]; (4) city 
of publication; (5) publisher; (6) 
year of publication; (7) volume num- 
ber [vol. 1]; (8) pages [pp. 1-10]. 


For articles in periodicals, the fol- 
lowing order applies: (1) full names 
of all authors, last name first; (2) full 
title of article, capitalize only first 
word and proper nouns; (3) full name 
of periodical or abbreviation author- 
ized by Index Medicus; (4) volume 
and page numbers [44:25-49]; (5 
date of publication [Jan. 12, 1953]. 


